THE 
MEDICAL 

JULY, 
ORIGINAL 


BEHAVIOR OF 
IN EXPERIMENTALLY 


By ALBERI 
PROFESSOR OF KESE 
Chi 

Medic Ine, 


is generally more 
severe in adults than in very young 
children. Any method of immunization 


must avoid the possibility of creating 
a lara adult» population without re- 
to paralytic poliomyelitis. 
Natural inapparent infection in’ early 
childhood the by which the 
vast majority of the world population 


sistance 
process 


acquires immunity to poliomyelitis, is 
known to provide life-long protection. 
[he remarkable observations of Paul 
et al Eskimos indicate that even 
in the of reinfection the body 
continues to produce specific antibodies 
for as long as 40 vears after exposure 
to the Natural with 
poliomyelitis viruses thus seems to pro- 
vide the body with a “built-in” 


mechanism 


On 


abse nce 


virus intection 


booster 
Studies on experimentally produced 


and naturally attenuated 
strains of poliomyelitis virus are de- 


occurring 
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be duplicated without incurring the 
varying risk of paralysis encountered 
in nature. The first e xplor: itory qualita- 
tive experiments on human beings were 
performed by Koprowski! with ro- 
dent- adapted Type 2 poliomyelitis 
of diminished virulence 
monkeys. In 1953, utilizing tissue 
ture techniques, we 


for 
cul- 
succeeded in 
segregating from highly virulent strains 
of each of the 3 immunologic types of 
poliomyelitis virus, variants which are 
avirulent monkevs by the intra- 
cerebral, oral and parenteral routes®. 
Further that these 
strains possessed a varying and limited 
capacity for producing paralysis after 
direct injection into the spinal cord 
of monkeys, but inoculations 
into the spinal cord of chimpanzees 
produced neither paralysis nor lesions. 
Yet when these strains were fed to 
chimpanzees, they produced clinically 


virus 


tor 


studies showed 


similar 


signed to provide information which  inapparent immunogenic — alimentary 
would indicate whether or not the infections, unassociated with the vi- 
natural process of immunization remia which is regularly en- 

°Aided by a grant from ‘The National Foundation for Infantile Paralysis. Presented at 
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countered in intections with virulent 
Viruses 

The purpost of the present study was 
to determine by quantitative methods 
the comparative behavior in human 
beings of the same culture fluids which 
had been extensively studied for a 
period of 1S months in monkeys and 
chimpanzees. The volunteers, 21 to 30 
vear-old inmates of a Federal Reforma 
tory, were selected on the basis of 
previous tests which showed that they 
lucked demonstrable antibody for one 
ry more types of poliomyelitis virus. 


termined quantitatively over a period 
of 3: months. 

Results. The results of this study, 
which will be reported in detail else 
where, may be summarized as tollows: 

|. Human beings are more suscep 
tible than chimpanzees to infection by 
the oral route. The smallest dose used 
namely, O.OOL ce. of culture fluid con 
taining to (50% tissue 


culture cvtopathogenic dose) of virus, 


sufficed to produce an immunogenic 
alimentary infection the volun 


teers (Table 1 


rABLE 1. COMPARATIVE SUSCEPTIBILITY 
OF HUMAN AND CHIMPANZEE ALIMENTARY TRACTS TO INFECTION 
WITH CHIMPANZEE-AVIRULENT POLIOMYELITIS VIRUSES 
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Iwo other volunteers who had irre larly demonstrable traces of ‘1 2 
itibod showed no evidence of infection after ingestion of tl 


The 3 tvpes of virus in the form of 
monkey kidney tissue culture fluid were 
idministered in doses of 0.001, 0.1, 
0.5 or | cc. in a teaspoonful of milk 
to 26 men; S men for the Type 1 
virus, and 9 each for Types 2 and 3. 
Four men who on initial testing had 
no demonstrable antibody for any of 
the 3 types were inoculated intramus 
cularly with the Type 3 virus; 2 with 
0.001 cc. and 2 with 0.1 cc. Quantita- 
tive tests for virus were performed at 
frequent intervals on the stools and 
blood and on swabs from the mouth 
und tongue, and from the posterior 
pharyngeal wall. Antibodies were de- 


There was no multiplication in the 
mouth and tongue, nor virus 
present there except in traces on rare 
occasions, even when it was recovered 
from the throat in amounts as high 
as 10*"° TCDso per swab | Fig. | 

3. Whether or not the virus localized 
and multiplied in the throat was detet 
mined by the dose that was swallowed 
It occurred in all who ingested 107 to 
TCD;», in 7 of 9 receiving to 
10° TCD; ) and in none of those who 
swallowed to TCD... al- 
though infection of the lower alimen 
tary tract, evidenced by continued ex- 
cretion of virus in the feces, was dem 
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onstrated in all but one of the latter 
group (Table 2; Fig. 2). 

1. There is suggestive evidence of 
virus multiplication as early as 24 hours 
alter ingestion. The duration of virus 
excretion in the stools was as short as 
7 to 10 days and as long as 12 weeks. 


Phe largest amounts of virus, as high as 


diagnosed cases of poliomyelitis may 
not be due to multiplication of the vir- 
ulent viruses in special cells or tissues 
which are not affected by the chimpan- 
zee-avirulent. strains. 

6. The Type 3 virus failed to pro- 
duce an immunogenic infection after 
intramuscular injection, except in one 


TYPE | CHIMPANZEE-AVIRULENT POLIO VIRUS IN HUMAN VOLUNTEERS 


ATION OF INGESTED VIRUS IN MOUTH, THROAT AND LOWER ALIMENTARY TRACT 
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FABLE 2. -INFLUENCE OF AMOUNT 
OF POLIOMYELITIS VIRUS SWALLOWED ON LOCALIZATION 
OF INFECTION IN THROAT OF TUMAN VOLUNTEERS 
Nauamber of niividual wth rirus in throat or stools 5 days or 
nger atte rallowing indicated amount of culture fluid 
Thro Stools 
J 


lO’ to 10° per gram of feces, 
were excreted by the Type 1 group 
Figs. | and 2 

5. Despite the extensive multiplica- 
tion of these viruses somewhere in the 
alimentary tract, none was detected in 
the blood of any volunteer and the in- 
tections were entirely asymptomatic. 
This makes one wonder whether the 
viremia and minor illnesses encounter- 
ed in intimate associates of clinically 


individual in whom some of the virus 
quickly localized in the lower alimen- 
tary tract (but not in the throat) and 
was excreted in the feces in amounts 
of 10° to TCDs5 per gram from 
the 5th to the 28th days (Table 3). 
This localization in’ the alimentary 
tract after intramuscular injection was 
not observed in chimpanzees inoculated 
with attenuated strains. 

7. The antibody response (Figs. 3, 
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OF CHIMPANZER-AVIRULENT. TYPE 3 POLIOMYEI 
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and 5 


volunteers 


was of a higher order in the 


with extensive multiplica- 
virus in the throat 
who exhibited little 
throat (Figs. | 


This finding suggests that a 


tion of than in 


those or no multi- 
plication in the and 
more 
highly immunogenic, and perhaps more 
localized, infection could be produced 
throat with 


by simply swabbing the 


CHIMPANZEE 


AVIRULENT POLIOMYELITIS 
muscular injection of minute amounts 
of pretormed antigen. The ultimate rise 
in antibody occurred at about the same 
time as in human beings or chimpan- 


infection. In 2 


zees with a primary 
volunteers with only traces of antibody, 
TCD., of virus 


was followed neither by alimentary in- 
antibody, 


the ingestion of 


fection nor by a rise in sug- 


POLIO VIRUS IN HUMAN VOLUNTEERS 


NEUTRALIZING ANTIBODY AFTER SINGLE FEEDING 


virus, and experiments on this mode 


of infection are now in progress. 

8S. In several volunteers who ingested 
the Type 3 virus, the antibody dropped 
undetectable le vels in a 
few weeks, despite the fact that exten- 


sive viral multiplication had occurred 


to very low or 


in their lower alimentary tract ( Fig. 5). 
9. Observations on 4 volunteers with 
levels of naturally acquired anti- 
body prior to ingestion ‘of large amounts 
of virus indicated that the multiplica- 
tion of virus which occurred in their 
tract did not lead to an 
appearance of antibody 
after the intra- 


low 


alimentary 
accelerated 


such as IS observed 
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gesting that 
not be 


immune individuals may 
reintected when the 
Virus is not excessive. 

Studies of the aspects and 
of the mutational patterns of the char- 
relating to virulence of the 
poliomyelitis viruses indicated that in- 
for monkevs and 
activity for monkeys by 
extraneural routes for chimpan- 
zees by the spinal route are determined 
by distinct genetic Since 
chimpanzees are not available in suffi- 
ciently large numbers to permit ex- 
tensive spinal tests for the appear- 
ance of potentially dangerous mutants 


dose of 
genetic 
acters 
tracerebral virulence 


paralytogenic 


factors’. 


The 


the 


cerebral tests 
stool extracts 


carried 
mutability 


human 


ol 


alimentary 
in monkeys with original 


a given 


American Journal of the 


trac 


and stool cultures were 
out to provide an 


stran 


index ot 
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tests showed that the Ty pe } virus came 


out as avirulent as it went in, while the 


t. mtra 
Type | and Type 2 viruses y ielded a cet 
tain proportion of virus particles with 
brainstem 


These increased virulence for the 


TYPE 2 POLIO VIRUS IN HUMAN VOLUNTEERS 
NEUTRALIZING ANTIBODY AFTER SINGLE FEEDING 
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Fig. 4. 


TYPE 3 POLIO VIRUS IN HUMAN VOLUNTEERS 
NEUTRALIZING ANTIBODY AFTER SINGLE FEEDING 
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neurones of monkeys. It is noteworthy, 
however, that a study of such mutants 
derived trom the chimpanzee and hu- 
revealed that 
they were not paralytogenic after ex- 
trancural 


man alimentary tracts 
monkeys or 
after direct spinal inoculation in chim- 
panzees 

Similar 
with naturally occurring monkey intra- 
cerebrally-avirulent Types 1, 


inoculation in 


studies are now in progress 
2 and 3 
strains recovered from healthy children, 
to determine their relative immuno- 
genic and mutagenic properties. When 
such comparative studies have indi- 
cated the best will 
be possible to determine whether or 


strains to use, it 
not the optimum attenuated poliomye- 
litis viruses either as a drop of culture 
fluid in a teaspoontul of milk or simply 
swabbed on the throat em- 
ploved for primary immunization or for 
the production of an_ infection type 
of immunity in individuals temporarily 
protects d by maternal antibody or non- 
infective 


can be 


vaccines. 

Summary. Strains of each of the 3 
tvpes of poliomyelitis virus, which were 
experimentally monkey 
kidney tissue culture and shown to be 
‘Virulent for 


segregated in 


intracerebral 
extraneural routes and for chim- 
panzees even after inoculation into the 


monkeys by 
and 


gray matter of the spinal cord, were 
administered to 30 human volunteers. 
hese were 21 to 30 vears old 
and possessed no demonstrable anti- 
body tor the poliomyelitis viruses they 
received. 


Twenty-six received 


Types 1, 2 or 3 virus in doses varving 
from 0.001 ce. to 1 ce. in a teaspoonful 
of milk by The others who 
were without antibody for all 3 types 


received the Type 3 virus intramus- 


mouth. 


cularly. There was no virus multiplica- 
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tion in the mouth or anterior portion 
of the tongue. With the larger doses 
the viruses multiplied in the throat as 
well as in the lower alimentary tract, 
while after the smaller 
doses no virus was found in the throat 
even when it continued to be excreted 
in the feces for 4 to 6 weeks. The small- 
est amount, 0.001 cc., containing ap- 
proximately 10,000 tissue culture doses 


ingestion of 


of virus, initiated an immunogenic ali- 
infection in all human volun- 
data indicated that the 
human alimentary tract is more readily 


mentary 
teers. These 
infected than that of chimpanzees, and 
chimpanzees are more readily infected 
by mouth than monkeys, while the re- 
verse obtains for the nervous system, 
monkeys being much more susceptible 
than chimpanzees. No. viremia was 
the 
there was no evidence even of minor 


found in any. of volunteers and 
ness. Amounts of Type 3 virus which 
readily produced infection after inges- 
tion failed to do so after intramuscular 
injection except in one man, in whom 
the virus localized in’ the ali- 


mentary tract. The antibody response, 


lower 


which occurred in varving degree in 
different men, was of a higher order in 
those with extensive viral multiplica- 
tion in the throat. No harmful mutants 
were found after multiplication in the 
alimentarv tract. Similar studies are 
now in progress with naturally occur- 
ring, intracerebrally-avirulent Types 1, 
and 3 poliomyelitis viruses which 
were recovered from healthy children 
who had no contact with clinical cases 
of poliomyelitis. Studies on immuniza- 
tion of larger numbers of human beings 
are being postponed until comparative 
studies have indicated the best attenu- 
ated strains to use for this purpose. 


Schwarz and Victoria Drouhet rendered valuable 


technical assistance in this work during the period of their training in this laboratory. 

Thanks are also due to Dr. Thomas P. Hackett, Surgeon (R) USPHS, Chief Medical Officer 
of the Federal Reformatory at Chillicothe, Ohio, for his help in the clinical observations on 
the volunteers, and to all the volunteers whose fine cooperation made this study possible. 
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SUMMARIO IN INTERLINGUA 


Le Comportamento in Infectiones Experimental in Voluntarios Human de 
Viruses Poliomyelitic Demonstrate Como Avirulente in Chimpanzes 


Esseva administrate a 30 voluntarios human stirpes de cata un del 3 typos del 
virus de poliomyelitis. Le stirpes usate habeva essite segregate experimental 
mente in culturas de texito renal de simias. Llllos esseva demonstratemente 


avirulente pro simias in administration per le vias cerebral e extraneural e 
pro chimpanzes mesmo _ post inoculation in le materia gris del corde spinal 
l.e voluntarios esseva homines inter 21 e 30 annos de etate « possedeva nulle 
traciabile anticorpores pro le viruses poliomyelitic que illes recipeva 

Vinti-sex del homines recipeva Typos 1, 2, 0 3 del virus in doses oral de inter 
0,001 e 1 cm cubic in un coclear a the de lacte. Le alteres qui esseva sin anti 
corpores pro omne typos, recipeva Typo } intramuscularmente 

1] occurrTreva nulle multiplication del Virus in le bucca 2) al portion anterior 
del lingua In le Caso del plus 2 | inde doses, le viruses se multiplicava in} le 
pharynge e etiam in le tubo digestive inferior. Post ingestion del plus parve 
doses, nulle viruses esseva trovate in le pharynge, mesmo quando illos con 
tinuava esser excretate in le feces durante 4 0 6 septimanas. Le administration 
le plus parve—i.e. 0,001 cm cubic continente circa 10,000 doses de cultura texital 
del virus—initiava in omne voluntarios human un infection alimentari immuno 
VeTuc 

Iste datos indica que le tubo digestive de humanos es inficite plus facilemente 
que illo de chimpanzes. Le tubo digestive de chimpanzes, de su parte, es plus 
facilemente inficite que illo del simias inferior. Del altere latere, le contrario 
es ver pro le systema nervose: in isto le simias inferior es multo plus susceptibile 
que le chimpanzes. 

Nulle viremia esseva constatate in ulle del voluntarios. Etiam il occurreva 
nulle signo de morbo, mesmo in le plus leve forma. Le quantitates del Typo 
3 que resultava in infection post administrationes oral non produceva un tal 


effecto post injectiones intramuscular, excepte in un homine in qui le virus 
se localisava in le parte inferior del tubo digestive 

Le responsa de anticorpores, que occurreva in varie grados in varie subjectos 
esseva plus pronunciate in casos de extensive multiplicationes viral in le pharynge 
Nulle mutantes nocive esseva discoperite post multiplication in le tubo digestive 

Simile studios es nunc in progresso con stirpes intracerebralmente avirulente de 
viruses poliomyelitic del Typos 1, 2, e 3 que se trovava in occurrentia natural 
in juveniles normal sin contacto con casos clinic del morbo. 

Studios in re le immunisation de plus grande numeros de humanos non va 
esser interprendite usque investigationes comparative ha demonstrate qual stirpes 
attenuate es le plus recommendabile pro iste objectivo. 
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\ CRITICAL EVALUATION OF A LOBELINE BASED 
SMOKING DETERRENT® 


By G. W. Rapp, B.S., M.S., Pu.D 


PROFESSOR OF BIOCHEMISTRY AND PHYSIOLOGY) 


AND 


Averep A. OLEN, B.S., M.S., M.D.°® 


thre Department of Research 


\ review of medical literature and 
t perusal of drugstore items indicates a 
great interest on the part of the medi 
cal profession, as well as of the con 
cerned laity in attempts to curb or stop 
the smoking habit. Much has been 
written pro and con about the physio 
logic eflects produced by the extensive 
use of tobacco upon the human organ 
ism, and the desirability of having some 
patients cut down the amount of smok 
ing, and others to stop entirely. 

At first glance the problem seemed 
to be an easy one. All that needs to be 
done is to order the patient to stop 
smoking and observe the results on the 
general condition, However, the prob- 
lem is much more fundamental and tat 
reaching than that. Smoking is a habit 
which seems to be very deep-seated, 
lo break the habit requires much will 
power and determination. The simple 
suggestion, or even a strong demand on 
the part of a medical practitioner to the 
subject that he should or must. stop 
smoking will more times than not, re 
sult) non-cooperation, most in 
stances the cure seems to be worse than 
the disease, in the mind of the patient. 
Unless there is grave pathology, such as 
Buergers disease, or some disabling 


cardiac involvement, the subject. is apt 
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to take the order to stop smoking 
lightly. 

Smoking tobacco gives a mixed psy- 
chologic and physical pleasure. Aside 
from. the physical satisfaction derived 
from manual and labial manipulation 
of the object to be smoked, there is also 
the physiological effect of the nicotine, 
other alkaloids and tars which are dis- 
tilled out of the tobacco when it. is 
smoked. In addition to these chemicals 
of more or less well-defined effect, 
there is also the irritating effect of the 
gases that are formed from the hu- 
mectants or moisture-retaining chem- 
icals in the tobacco. One of these is 
acrolein, usually derived from glycerol 
hy heating. This substance is most of- 
ten held responsible for the greater part 
of the local irritation which results 
from cigarette smoking. 

The alkaloids, of which nicotine is 
the predominant one, bring about some 
definite physiological changes in the 
system. Smooth musculature, as in the 
viscera and blood vessels, certain ner- 
vous structures as well as the heart, 
may feel the result of alkaloid poison- 
ing. 

In addition to the immediate effect 
of these drugs while tobacco is used, 
there is a secondary effect when the 


\ part of the expenses of this study was defrayed by a grant from the Campana Corporation, 


Batavia, Hlinois 


*°With the technical assistance of A. G. Mulder, M.S.. Ph.D. (deceased): B. F. Gurney, 


B.S., M.S., and V. J]. Sawinski, B. A., M.S. 
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use Ts stopped Phere are symptoms 


Which resemble the so-called with 
drawal symptoms in other addicting 
drugs. The restlessness, the feeling of 


other 
known 
hy those who have attempted to stop 


wanting something to do” and 


Vague feelings” are too well 


smoking from time to time. 

Once the true scope of the problem 
ol stopping from smoking IS recog 
nized, it is clear that in addition to hav 


ng an mcentive tor stopping, the sub 


ject also had to have a “crutch” on 
Which to lean during the times he 
would experience the “withdrawal 
symptoms 

It is the purpose of this paper to 


report on the success obtained in curb 


ing the desire to smoke when a group 
of chronic smokers followed the buf 
tered lobeline regimen. entire 
critical evaluation is divided into two 


parts Part | deals with the effectiveness 
ot this lobeline-based composition as a 
smoking deterrent, and Part II 
with side reactions of it upon the car 


deals 


Ciovascular system and gastrointestinal] 
tract ofl effects 
upon heart rate. blood pressure, respi 


humans by noting the 
atory rate, digital skin temperature, and 
castrointestinal symptoms 

Lobeling 
been 


and some of its salts have 


used with varving success as a 
curb on the desire to smoke for many 
vears. Dorsey! reported on his attempts 
to control the smoking habit in 1936 
This was followed by a comprehensive 
paper by Wright and Littauer? in 1937 
In both of these reports it was pointed 
out that 


fective as a smoking deterrent, its side 


while lobeline could be ef 


reactions were almost as undesirable 
as the habit to be broken. Extensive 
work in this laboratory by Lester R. 


Riggs and G. W. Rapp brought out 
the important point that gastrointestinal 


**Bantron 
comprising 2 mg. 


antacids. 


dic al Sciences 


is the registered trade-mark of the Campana Corporatidn for 
lobeline sulfate and at least 100 mg. of a mixture of slow 
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symptoms induced by lobeline can be 
completely abolished by the judicious 
use of gastric acidity controlling agents 
kurthermore, when these adjuncts are 
used, the dose of lobe line required to 
be effective is materially reduced. Fon 
example, Wright and Littauer? employ 
ed as much as 8 me. of lobeline sulfate 
They reported effectiveness but much 
undesirable — gastrointestinal — disturb 
ance. We tound that the 


fast antacid such as 


bicarbonate 


lusion ot 


actin sodium 


aluminum hvdroxide on 
together 


h lS aluminum 


calcium carbonate with a 


slow acting antacid 


phosphate, aluminum trisilicate or mag 


nesium carbonate enable us to lowe 
the effective lobeline sulfate concen 
tration to 2 mg. with the nearly com 


ple te abolition ot istromtestin 


toms 

LOGIC EFFECTS OF DRUGS. The effect 
tron upon the phy lf 
the circulatory svster nd gastrointest tract 
were determined for both chrot ioker 

fon it phvsi 

lt il \ 
T igarette smok | 5 phy lly 
ormial you lult 
be non-smokers were ed tor. thi 
Kach subject ited i limly 
lichted row 2 hal t sv tre 
no less than 4 hours aft he last meal. The 
following measurement re cle eacl 
subject prilse rate cliast ind 
pulse blood pressure respiratory rat ustre 
intestinal SVinptoms pyrosi 
butterflies in the st ind other 

Keach subject Was tablet thes { 
the standard “Banti formutlati a 
similarly shaped stan tablet. Packages of 
these tablets had beet ibered ran 
dom fashion so that it not | sible for 
either the Investigator r the ts to 
iscertain the nature of their tablets. At zero 
time, each subject swallowed the tablet with 


the aid of 
mediately thereupon nd at 


250 ce. of lukewarm water. Im 


10-minute inter 


vals for a total pe riod of 90 minutes each of 


a composition 


and fast acting 


» 


tion 
ting 
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the above determinations was made. Two 


days after these determinations, each of the 
thove subjects was again subjected to a sim 
procedure with the sol exception that 
those who had previously been given “Ban 
tron were now given the starch placebo and 
those who had previously received the starch 
placebo were now given the “Bantron.” The 
experiment: was carried out at approximately 
the ume time of day in order to minimize 


liurnal fluctuations and pulse rate. Upon ter 


ition of the experiment, the results were 
tabulated and inalyzed 
In order to determine the effect of “Ban 
tror mothe kin temperature of the 3rd 
ht finger, the following tests were made 
We wished to climinate psvchic responses in 
( tone, hence used 6 tests as follows 
PES] was a starch placebo and no clue 
description of the product was given to 
thre bjects. Since it was known, however. 
that thr Investigation concerned itself with 
Bant presumed that some subjects 
they were given “Bantron” 
rES1 was run with “Bantron” capsules 
identification of the sub 
IES] vas run with starch placebos but 
tive ent was made to the subjects he 
re the test began that the subjects were 


receiving “Bantron.” 
PEST 4 was run with “Bantron” and. the 
jects were told that they were receiving 
Banti 

PEST 5 was run with a starch placebo and 
thy ts were told that they were re 


PEST 6 was run with “Bantron” and the 


jects were told that they were receiving 


The right third finger of each subject was 


ed to ake the me surements A thermo 
ouple was fastened with adhesive tape to the 
tip of the f er where it remained for the dur 
ition of the experiment. Readings were made 


moa calibrat 


ited galvanometer. Finger tempera 
ture was determined at zero time, whereupon 
the subject received the medication under 
tudy. The capsule was swallowed with the 
iid of 300 ce. of tap water at 90° F. At 30- 
minute intervals for a total of 180 minutes. 
skin te mperature readings were again made. 

PART Il 1O DETERMINE EFFECTS ON SMOK- 


ING. A 


wo hundred medically normal young 
idult males were used tor this study. Each 
subject had been a chronic smoker of either 
cigarettes, pipe, cigars or a combination of 
these, for at least 4 years. Each of these sub- 


jects was told of the nature and objectives 
of the experiment; that is, they were told that 
this formulation was designed to curb. the 
desire to smoke No subject was told either 
that there were ineffective placebos included 
in the study, or the nature of the specific 
preparation which he was given. Each sub 
ject was furnished with a record sheet upon 
which information concerning the type of 
smoking, frequency of smoking, and time of 
taking the test substance was recorded by 
him. The experimental period was divided 
into three one-week periods The first week 
each subject) received an adequate supply 
of either “Bantron” tablets, “Bantron” 
crushed into powder and placed in gelatin 
capsules, a starch tablet with a shape iden 
tical to “Bantron,” or a gelatin capsule filled 
with starch. Each preparation given to sub 
jects was numbered in a random, non- 
duplicative fashion without particular reter 
ence to anv of the above mentioned groups 
so that it was not possible for any individual 
to know the identity of his preparation or 
intelligently to associate his preparation with 
that of any other subject. Each subject took 
his assigned preparation for a period of a 
week and kept careful track of his smoking 
habits. The reports were turned in to the 
laboratory After one month a new report 
sheet was issued and the subject instructed 
to proceed for a second test week without 
any preparation, but keeping a care ful account 
of his smoking habits. This report was re 
turned to the laboratory. After one month a 
new report sheet was issue d and a new test 
substance issued 


Without the knowledge of any of the in 


dividuals and only with the knowledge of the 


Director of the projec t. each subje ct was given 
the exact opposite of the preparation that he 
had previously used. That is, a subject pre 
viously having a “Bantron” tablet now receiy 
ed starch powder capsule \ subject pre 
viously receiving a “Bantron” powder capsule 
now received a starch tablet. A subject pre 
viously receiving a starch tablet, now re 
ceived a “Bantron” powder capsule and a 
subject previously receiving a starch powder 
capsule, now receiving a “Bantron” tablet. 
Each subject again took the preparation at 
the designated time and presented his report 
at the end of the test period. 

B. In order to investigate any possible dif- 
ference between the entire formulation and 
its components with respect to its effectiveness 
or undesirability, the following investigation 
was undertaken. Two groups of 20 each of 
young, physically normal male adults, who 
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‘Bantron” on the heart rate, blood pres 
digital skin tem 


perature, and gastrointestinal tract of 


sure, respiratory rate 


chronic smokers non-smokers, WW 


n that received 9 me. ot lobeline and 
Itate spended in a starch vehicle and dicates litthe change in original 
ipsulate group a_ suitable values that can be ascribed to the med 
iount of tl intacid mixture stated to be 
ication. The placebo medication pro 
the ercial Bantron mixture also 
dated. TI duced virtually the identical normal 
crt ipsu ile The Sanit ceneral 
I \ followed wherein one roup Huctuations th se S aS did the 
rABLI AVERAGE NUMBER OF SMOKES PER DAY FOR 100 SUBJECTS 
SERIES A STARCH—NONI BANTRON 
Averag \ tS? ke Sul 
D R f 
Be | { 16 5 
Sta Placebs 94.5 45 91.0 19 18.6 
No M ol 916 90.5 0) 198 15 0.4 
t Fable 1) IS.5 16.4 1S 
TABLE 2 NUMBER OF SUBJECTS NOT SMOKING 
SERIES A STARCH—NONI BANTRON 
R | f f 
Stay ( ips le Placebos 0) 0 | 
li ition ) | 
B Tablets } 10 59 
rABLI AVERAGE NUMBER OF SMIOKES PER DAY FOR LOO SUBJECTS 
SERIES A “~BANTRON NONI STARCH TABLI 
Ane \ f Simok 
1) n Re ) 
Before Test 26.5 280 5.5 { 5 
Bantro le 91.0 ] 14 4 } 
N ition 4.0 9 1.0 04 3.0 
Starcl Tablet 5.0 94 4 9 0.5 0.6 >] 
received the lobeline sulfate for a week then medication in the case of chronic smok 
itter one ( ng ‘ the 
o 1 1 nothing ol i week then ers. For non smokers there was a slicht 
itter one month the antacid for a week. whil Ss 
the second croup proceeded In the reverse mecrease mM heart rate slight Mmcrease mn 


order that iS the 
week 
at the sa 


antacid for one week. noth 
and lobeline sulfate for J 


ne month apart schedule 


In? tor 


week 


Results. The the 
parts of the study are as follows: 
PART I. THI 


THE DRUGS 


results of various 


PHYSIOLOGIC EFFECTS O} 


A study of the effects of 


blood 


On 


S\ stolic 
effect 
lobeline. 


pressure, and a 


slight 


respiration attributable to 


PART Il THI EFFECT ON SMOKING. 


Table 1 summarizes the average num 
ber of smokes per dav on the Starch 
None—*Bantron” 


series. There is a 


Rapp et al.: EVALUATION OF 


steady decline in the number of smokes 
each day when “Bantron” is used as 
directed but little effect due to the 
placebo 

Fable 2 presents a summary of the 
number of subjects not smoking when 
on the “Bantron” tablet regimen. 

Pable 3 summarizes the “Bantron”- 
None—Starch Tablet series, showing 
the average number of smokes in the 


group 


LOBELINE BASED SMOKING DETERREN1 13 


fate alone, without the adjuvant ant- 
acids of the “Bantron” formulation. It 
is evident that lobeline sulfate alone is 
no more effective than the placebo 
preparation. 

Summary. Our critical evaluation of 
“Bantron” lobeline sulfate-based 
smoking deterrent shows that this 
preparation of 2 mg. lobeline sulfate 
and at least 100 mg. of a mixture of a 
fast and a slow acting antacid is essen- 


LABLE 4 NUMBER OF SUBJECTS NOT SMOKING 
SERIES A “BANTRON”’—NONE—STARCH 
1) rd l ) 5 6 7 
Bantron” ¢ apsule 0) 6] 78 S3 §2 
Starch Tablet Placebo } 5 rf 5 7 5 9 
TABLE 5 AVERAGE NUMBER OF S\IOKES PER DAY FOR 20 Sl BJECTS 


SERIES B: 


LOBELINE—NONE 


ANTACID 


Average No. of Smokes per Day per Subject 


Day on Record 5 6 
Before Test 25.4 26.7 21.9 24.3 25.2 24.6 23.5 
Lobeline Sulfate 94.7 23.8 94.9 21.6 99.4 He 93.8 
No Medication 95.4 23.2 735 93.8 21.8 
Antacid Placebos 24.3 25.0 23.6 24.5 23.7 23.4 21.6 
PrABLE 6.—NUMBER OF SUBJECTS NOT SMOKING 
SERIES B: LOBELINE—NONE—ANTACID 
D n Record 2 f 5 6 7 
Lobeline Sulfate 0 2 3 
No Medicatior 3 } j 


Table 4 shows the number of sub- 
jects not smoking when on the “Ban- 
tron” capsule regimen. 

Table 5 summarizes the results ob- 
tained when lobeline sulfate alone was 
used as the smoking deterrent. It shows 
clearly, when viewed in the light of 
Tables | and 3 that lobeline sulfate 
alone at a 2 mg. level is not effective 
to curb smoking. 

Table 6 shows the number of sub- 
jects not smoking when on lobeline sul- 


tially without effect on the heart rate, 
blood pressure, respiratory rate, digital 
skin temperature and gastrointestinal 
tract of normal human chronic smok- 
ers. 

The results of this study further in- 
dicate that the composition definitely 
reduces the desire to smoke. Under the 
conditions of this study, over 80% of the 
subjects using the therapeutic mixture 
refrained from smoking at the end of 
5 to 6 days. This effect is not merely 
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psvchic but is related to the therapy 
because less than LOG of the subjects re 
lrained trom smoking when on a place 
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stinence, especially when the subject 


was urged to smoke. However, one 


week on the “Bantron” regimen caused 


bo medication, or on lobeline sulfate remissions, when urged, in only 53% 
alone of the subjects. Even these experienced 

The entire formulation is required — no difficulty in abstaining when urged 
for effectiveness, that is, 2 mg. lobeline to do so verbally, for an additional 
sulfate in the absence of antacid is not © month 


effective as a smoking deterrent. Re The “Bantron” formulation seems to 


missions into virtually the original have merit as a safe and effective aid 
smoking pattern were frequent after to curbing smoking, especially if) the 
just one week of lobeline-induced ab subject has the desire to stop 
REFERENCES 
Dorsey Am Int. \led 10, 62S. 1936 
Wright, J. S | Littauer, D.: |. Am. Med. Assn., 109, 649, 19 


SUMMARIO IN INTERLINGUA 


Evalutation Critic de un Agente Antitabacophile a Base de Lobelina 


Nos 


mercato 


presenta un evalutation critic 


del agente antitabacophile lanceate al 
consistente de 2 mg de sultato de lobelina 
Nostre 
datos indi L ue Bantron es practicamente sin effecto super le rapiditate del corde, 
le pression del sanguine, le rapiditate del respiration, le temperatura digito 
dermatic 


sub le nomine de Bantron « 


in al minus 100 mg de un mixtura de antacidos a action lente « rapide 


e le functiones del tubo digestive de normal fumatores chronic 
Le resultatos del studio indica in plus que Bantron inhibi clarmente le desiro 
de fumar. Sub le conditiones experimental usate per nos, plus que SO pro cento 


del individuos qui prendeva le mixtura therapeutic se abstineva del uso de 


tabaco al fin de 5 0 6 dies. Iste effecto non es simplemente un effecto psvchologic; 
illo resulta del therapia, proque minus que 10 pro cento del individuos se 
abstineva de fuman post le administration de un medicina fictive o de sulfato 
de lobelina in isolation 

Le inte 


cle antac idos 


In le absentia 
2 mg de sulfato de lobelina non es un efficace agente antitabacophile. 


gre preparato es necessarl pro obtener resultatos efficace 


In casos de abstinentia inducite per un septimana de lobelina in isolation, relapsos 
practicament complete esseva multo frequente, specialmente si le individuo in 
Del altere 
latere, post un regime de un septimana de Bantron, urger le subjectos a reprender 


question esseva urgite a reprender su previe habitude de fumar 


le habitude de fumar resultava in solo 53 pro cento de relapsos 


In plus, iste 
ultime 


subjectos poteva reabstiner se de tabaco sin difficultate quando illes 
esseva exhortate a facer lo pro un mense additional. 

Le preparato Bantron pare haber meritos como un efficace e non-riscose agente 
pro inhibir le habitude del fumar, specialmente si le individuo in question ha 


ille mesme un forte desiro de devenir non-fumator. 
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THE THYROID NODULE: ORIGIN, 


By Thomas Hopcr 
NEW YORK, 


PWreNtry vears ago Marine suggested 
that iodine deficiency resulted in a 
work hypertrophy and hyperpl isia of 
the thvroid tollowed by “exhaustion 
atrophy” or subinvolution with the for- 
mation of a “colloid goiter”=*, While his 
work has in essence been repeatedly 
confirmed, it is now quite clear that 
the problem may not be quite as simple 
as iodine deficiency. The factors which 
bring about excessive work of thyroid 
tissue are not one but many. As these 
stresses are Compensate ‘d or recede the ‘\ 
leave in their wake sub-involuted areas 
with “exhausted follicles” and nests or 
rows of epithelial cells sometimes re- 
sembling those of the fetal thyroid. In 
this manner, nodules arise in. thyroid 
glands which have undergone contin- 
uous excessive stimulation or repeated 
episodes of hypertropay, hyperplasia 


7 


1 


and subinvolution! 
S.40,42.4 it 

Some vears ago, Rienhofl'! and 
Wegelin® recognized the origin of a 
majority of tumors in prolonged hyper- 
plasia of the gland. The evidence be- 
comes increasingly convincing — that 
these diffuse hyperplastic and diffuse 
colloid goiters may give rise to all 
stages and gradations of both benign 
and malignant 
1248" Rawson and Rall®’ conclude: 
“Experimental data have been review- 
ed which show that benign and malig- 
nant tumors of the thyroid can be pro- 
duced. The common denominator in 
the genesis of such experimental tumor 
is prolonged and excessive stimulation.” 
If we are to treat the thyroid nodule 
in a satisfactory manner some elabora- 


°Given as the 1954 Initiation Lecture, Zeta 


EVOLUTION AND DISPOSITION 


McGavack, M.D. 
NEW YORK 


tion of its origin and its manner of 
evolution will make the task easier. 

Origin of the Thyroid Nodule 
(Schema 1). The excessive stimulation 
of or load upon the thyroid which may 
eventuate in diffuse hype rplastic goiter, 
diffuse colloid goiter or nodular goiter 
may arise as a result of intrinsic or 
extrinsic factors. 

Intrinsic Factors in the Production 
of Nodular Goiter (Schema I). The 
intrinsic factors appear to be more con- 
cerned with the precipitation of goiters 
associated with thyrotoxicosis, while 
the extrinsic factors produce hyper- 
plasia without toxicity, which ends 
“simple” colloid or nontoxic nodular 
goiter. However, hyperthyroidism is 
more frequently superimposed upon 
these than upon the previously normal 
gland. Among the intrinsic conditions 
which may play a part in producing 
goiter are: (1) a constitutional dia- 
thesis: (2) emotional stress; (3) physi- 
cal strain; (4) physiological “epochs” in 
the life of the individual, such as 
puberty, preg gnancy, menopause and so 
forth, and (5) fetal epithelial “thyroid 
rests.” W ike it is possible that any one 
of these factors acting alone can create 
a pathologic alteration in the thyroid 
gland, more commonly such a condi- 
tion will arise when there is added 
some extrinsic factor, such as an iodine 
deficiency or excess, one or more “anti- 
thyroid foods,” an antibiotic and so 
forth. 

\ constitutional diathesis may play 
a part in the production of the e nlarged 
thyroid which accompanies —hyper- 
thyroidism, particularly of the Graves’ 


Chapter, Alpha Omega Alpha Fraternity. 
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1G The American Journal of the 
type, but Raab* 


to 


considers the "pre 
thyrotoxicosis to 
nebulous” affair, although he 
the ot 
ctiologic factors with some hypothal 
Per- 
haps the most important single charac- 
of the 
ceptible to attacks of hyperthyroidism 
the 


disposition be a 


“rather 


recognizes existence “specific 


amic-hypophyseal implications 


teristic individual who is sus 


is abnormally 


labile sympathetit 
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for the development of “simple” non 
toxic colloid goiter 

Not only may the constitutional dia 
thesis play a part in the development 
of nodular goiters associated with hy 
perthyroidism, but it also appears to 


have a role in the development ot 
those nodules which are or will become 
cancerous”* In this connection 


seems proper to take up the matter of 


The Origin of Multinodular Goiter 


PHYSIOLOGIC EPOCHS EMOTIONS EXCESSIVE HYS 
VNSTITUTION 
CORT L & SUBCORTICAL AREAS 
ALAM 
EN 
ARSEN 
EXCESSIVE THYRO/D STIMULATION OR LOAO 
Schema | Factors concerned in producing the thvroid stresses | vhich multinodular 
iter arises. The roles of aureomycin and penicillin ire que mnable 
system which enhances the untoward “fetal” or “epithelial thyroid rests.” In 
actions of excessive amounts of thy the past it has been believed that prob 


roid hormone. In completing the pic 
ture of this constitutional diathesis, we 
must not forget influences through the 
the hypothalamus'’ the 

and the adrenal which 
mav be related to the thyroid dyscrasia. 


pituitary 
gonads 
On the other hand, there is no consti- 
tutional factor which seems to account 


ably 8 to 10@ of all nodular goiters 


arose from such “rests.” More recent 
cbservations cast considerable doubt 
upon such an hypothesis’ 540 and 


it would now seem that all tumefac 
tions with the exception of “truly” uni 
nodular goiter (q.t in the thyroid 


can be looked upon as acquired and 


\icGavack: THYROID NODULES 
probably the result of excessive and 
prolonged thyroid stimulation® 

In the person who already has an 
unstable autonomic nervous svstem and 
a constitutional predisposition to thy- 
roid dysfunction, the additional stress 
upon the thyroid at a period of life 
When many physical or mental changes 
are taking place may produce irrevers- 
ible changes in the thvroid gland. We 
refer here to such epochs in the life of 
the individual as puberty, the transfer 
from high school to college, marriage, 
pregnancy, the menopause and so forth. 
Normally, at such times, there is a 
transient diffuse hyperplasia of the thy 
roid, producing an enlargement of the 
thvroid so slight as often to go un 
noticed by the patient and family. In 
however, 


the SUISCE ptibl individual, 


this hype rplasia is sufficiently great to 


become noticeable, and fails to undergo 
complete involution 

Psvchic and emotional disturbances 
nd excessive physical stress act) in 
much the same wa to cre: t back 
ground for nodular goiter, ie how 
ever, by creating a toxic diffusely hy 
perplastic gland first. The psychic ol 
emotional disturbance is not in the na 
ture of a true psychosis. On the con 
trary, it is commonly connected with 
the daily routine of living. \pparently 
insurmountable problems, such as mari 
tal intelicits 


much to do with no chance of help: 


economic. worrtes: too 


interfering in-laws: religious conflict: 


difficult child 


others contribute to produce a situa- 


problems and many 


tion which the patient believes is un 
tenable, and which as it increases 
causes the thvroid response to become 
pathological 

All of the above intrinsic factors 
Schema |) concerned with the devel- 
opment of goiter appear to act upon 
the thvroid through neuro-endocrine 
pathways which arise in the cortical 


and subcortical cente rs, converge upon 


EV 


ALUATION, ORIGIN AND DISPOSITION 


the hypothalamus and there initiate 
stimulation to the pituitary gland re- 
sulting in excessive secretion of thvyro- 
trophin. Since the major functions of 
thyrotrophin are to cause (1) hyper- 
trophy and hyperplasia of the thyroid 
cell; (2) more rapid organic binding 
of iodine to form thyroid hormone; and 
(3) the extrusion of thvroid-hormone- 
rich colloid from the follicles into the 
blood stream, it is clear that overpro 
duction will result in a highly hyper 
plastic goiter, usually of a diffuse type 
Only if this is long sustained or severe 
will subinvolution occur and the back 
ground for nodular goiter be laid. In 
deed Hall’! 
place in the pathogenesis of multiple 
adenomata of the thyroid not unlike 
that of certain carcinogens in the de- 


accords thy rotrophin a 


velopment of papillomata of the skin. 
Extrinsic Factors in the Production 
of Nodular Goiter. (Schema I). 1. 
rueMENTS. (A) lodine Deficiency. En 
demic goiter is looked upon as the out 
standing example of the goiters which 
arise from a lack of iodine. The amount 
of iodine necessary for the mainten- 
ance of euthvroidism and a normal 
sized thyroid gland varies trom place 
to place, dependent upon many other 
factors besides the amount of iodine in 
the air, water and soil. It is the amount 
of iodine available to the gland and the 
capacity of the gland for synthesizing 
thyroid hormone that are the determin- 
ing factors in the production of en- 
demic goiter. This is not only influ- 
enced by the quantity of iodine in- 
gested, but by the presence or absence 
of goitrogenic substances, such as 
foods, other elements, altered function 
in other endocrine glands, and so forth. 
Nevertheless, for all practical purposes, 
iodine deficiency is the common de- 
nominator of this group of goiters, 
which are best treated with iodine and 
alwi ivs prevented thereby. 
“The pituitary- -thyroid axis is appar- 
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ently committed in the economy of the 
body to the 


maintenance of not. less 
than a certain minimal level of thyroid 
hormone concentration in the blood”™! 


there IS 


level soon decreases: an increased pro 


a deficiency of iodine, this 
duction of thyrotrophin by the pituitary 
ensues: thvroid gland activity is initiat 
ed: and, in the presence of a low con 
centration of iodide, hypertrophy and 
hyperplasia result 


B) lodine Excess \ moderate ex 
cess of iodide in the body for short 
periods ot time seems to exert little or 


the 
normal thvroid. However, in the person 


no influence upon the function of 


with hyperthyroidism associated with 
hype rplasia there is a prompt decrease 
If the doses of 


large. 


in function iodine are 


sufficiently a previously highly 


hyperplastic gland may be changed 
colloid goiter with widely 
follicles filled thyroid 


hormone pool follicles, between which 


into a larg 
distended with 
epithelial nests of cells mav be present 
to complete the picture of multinodular 
vote! 
Similan 
previously 
the use of 


reporting 5 cases of 


the 
gland if 


changes may occur in 


normal thvroid 
iodine is long continued. In 
mvxedema occur- 
ring during the continuous use of large 
doses of iodine, Bell’ calls “attention to 
the possibility that prolonged ingestion 
of iodine by patients with apparently 
normal thyroid function may be an im 
portant factor in the subsequent devel 
opment of myxedema or even goiter.” 

(C) Halogens Other Than Iodine. 
There IS considerable eV idence which 
relates fluorine to thyroid function??-*° 
| In some areas of endemic goiter, ex- 
cessive quantities of fluorine have been 
shown to be present in the drinking 
water!'® and in dental 


com- 


others human 


fluorosis or mottled enamel is 


mon*!. In small laboratory animals. 
fluorine has been shown to cause hy- 


poplasia of the thyroid*® and definite 
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augmentation of the goitrogenic actis 


itv of the thiouracils’’. Sufficient iodine 
counteracts complet lv these actions of 
Huorine 

To a limited degree bromine may be 


substituted for iodine in the synthesis 


of a hormonally active thvroid ma 
terial’. On the other hand, in proper 
dosage, it may increase the goitrogen 
icity of the thiouracils, but not to as 
creat an extent as fluorine®” 


D) Calcium the 
thvroid may be induced by the feeding 


Hype rplasia ot 


of calcium as calcium chloride, an 
simul 
vitamin D 

iodine content. of 
indicating that chlo 


ride has at least in part re placed iodine 


effect which is enhanced by the 
taneous administration of 
In such goiters, the 


the gland is low 


in the svnthesis of thyroid hormone” 
a high intake of iodine has 
tholish the efkect 
that the 


binding 


Howevet 
been. observed to 
been suggested 
be the result of 


of iodine by 


ond it) has 


action may 
cal 
unavailable for the 
sine! 

KE) Arsenic 
to be 


by poisoning 


thus making it 


iodination of tvro 


Arse 


goitrogenic, 


lara dose 


appears appar ntly 
some of the enzvmi 
reactions concerned with the formation 
\ttention 


cussed upon this action of arsenic many 


of thyroid hormone was fo 


vears ago when it was noted that goiter 


cretinism and deat-mutism were rela 


tively common among the peoples of 
the Stvrian \lps ot the 

eating mountain climbers. The admin 
has found to 
reduce the goitrogenic action of arsenic 


Hence, it 


iodine con 


istration of iodine been 
in experimental 

May well be that the 
tent of in the Stvrian 


Alps plus the use of arsenic account for 


low 


food and water 


the severity of goiter in that area. 

2. roops. The communica- 
tions of Astwood, Greer and their as- 
sociates!:?:15:29.22 form the basis for our 
classification of antithyroid foods in a 


S¢ veral 
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descending order of potency as related 
to the average serving: rut: thay ra, White 
turnips, carrots, peaches, pears, spinach 
and strawberries. Several other foods 
have shown verv. slight) activitv, but 
scarcely cnough to warrant their inclu- 
sion, at least in this country, as goitro- 
genic agents. In order to demonstrate 
this antithvroid action in normal hu- 
man subjects, as shown by a decrease 
in the | uptake by the thyroid, it is 
necessary to use about doub le the aver- 
ge serving of rutabaga, white turnips 
or carrots, while still larger amounts of 
the other materials mentioned are nec- 
essary. It must. of course. be kept in 
mind that voitrogenic vegetables 
crown in different areas under different 
soil and barometric conditions will con- 
tain varied amounts of  goitrogeni« 
materials, so that the relative goitro 
cenicity of any given batch of foodstufl 
can only be approximated. For reasons 
that Fertman and Curtis'® have sum 
marized, this activity is probably medi- 
ited chielly if not entirely by wav of 
in increased production of thyrotrophic 
hormone. The chain of events is prob- 
ibly similar to that following the ad- 
ministration of the aminobenzene and 
thionamide series of compounds S26 

lsothiocvanates, thioevanates, allyl 
thiourea, benzyIthiourea, and ergo- 
thioneine have all been suspect at 
one time or another as the = active 
naturally appearing goitrogens the 
food or tissues of man'*. However, the 
only highly potent material thus far 
isolated from any food has been L-5- 
This was 
found in good concentration in’ the 
seeds of rutabaga, turnip, cabbage, kale 
and rape, but in the edible portions 
of rutabaga and white turnips only in 
sufficient quantity to be readily detec- 
table. Weight for weight, this chemical 
has a slightly greater antithyroid action 
in man than propylthiouracil. 


ALUATION, ORIGIN AND DISPOSITION 


Despite a rather formidable mass of 
data concerning the relationship of 
vitamins to the function of the thy- 
roid'®" there is little clear-cut 
evidence that goiter in man is produced 
by a deficiency or an excess of any 


vitamin factor. 
A 


\ deficiency of vitamin 
has been to cause thyroid 
hypertrophy initially, later followed by 
atrophy**, an effect which is enhanced 
if there is a simultaneous lack of iodine. 
However, the nature of the changes in 
the thyroid are not suggestive of those 
seen in “simple” or endemic goiter* 

Hypervitaminosis A has been said to 
lower the basal metabolism of experi- 
mentally produced hyperthyroidism in 
small laboratory animals with some 
decrease in the thyroid hyperplasia 
probably due to suppression of thvro- 
trophin®’. Neither a lack nor an excess 
of the other vitamins has been shown 
unequivocally to have any basic re- 
lationship to the deve lopment of goiter. 

3. THE ANTITHYROID COMPOUNDS. The 
thiocvanates, aniline derivatives and 
thiocarbonamides all act by interfering 
with the enzymic processes through 
which thvroid hormone is manutac- 
tured. In connection with this action, 
the effect of thyrotrophin upon the 
gland is accentuated and the ensuing 
excessive stimulation results in hyper- 
trophy and hyperplasia (Fig. 1A and 
B), which if long continued may in 
volve the formation of nodular goiter" 


While thiocvanate goiters have been 
described repeatedly in man in re 
tion to the treatment of hypertension® 
such pre parations are at prese nt of 
little practical importance as their ther- 
apeutic use has been more or less com- 
pletely abandoned. However the recent 
application of certain closely related 
azides and sulfides to the treatment of 
leukemia and allied disorders may re- 
sult in stress upon the thyroid ending 
in colloid or nodular goiter. 
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Inasmuch as “sulfa” drugs: as a class — stimulate thyroid activity, probably en- 
belong to the aniline derivatives, and — hancing the production of thyrotrophin. 


inasmuch as they are used in the ther- Changes of such a nature are probably 
apy of intections, their goitrogenic seen at puberty, early in marriage, at 
effect in man may, under certain cit the menopause, and the like, and create 
cumstances, be not inconsiderable. a stress type of gland which leads to 
Of the thiocarbonamide compounds, — livpertrophy, hyperplasia and late 
the thiouracils and thioimidazoles are sequelae. Large doses of estrogen or 
the ones at the present most commonly — androgen will suppress thyroid activ 
employed in the treatment of hyper itv’ and are, therefore, actually anti- 
thvroidism. Their action depends upon — goitrogenic. 
their ability to combine with iodine While the activity of the thyroid 
directly'"", or to interfere with the © strikingly influenced by that of the 
oxidative enzvme systems, cytochrome adrenals and possibly also by the mam 


oxidase and pe roxidi through mae the ps ithvroids, and the thymus, 
which iodine is converted to nascent oie is no obvious connection between 
iodine and then combined with tyro- such a_ relationship and the events 
sine or thyvronine to form thyroxine and which lead up to the development of 
iodothyvroglobulin. In conjunction with nodular goiters 

this activity, the function of thvrotro 5. THE TREATMENT OF HYPERTHYROID- 
phin is enhanced and the anti wwonistic iss. In controlling the ravages of 
action of iodine upon thyrotrophin is wid paps gps upon the various tis- 
partially lost. The result is excessive sues and functions of the body, the 
stimulation of the thvroid followed by hee major methods, antithyroid com 
hypertrophy and hyperplasia and the pounds, radioactivity and surgery, all 


lise harge ot colloid from the Gland. depend tor their success upon dimin- 
4. OTHER GLANDS OF INTERNAL SECRI ishing the number of functioning units 
HON. Prolonged and excessive stimula *¥ ithin the thvroid gland. Inasmuch as 
tion of the thyroid gland has already no one of these methods directly clis- 
been mentioned as the background up turbs _ ry activity, it is obvious 
on which thvroid nodules are produced that each subje cts the remaining units 
It is obvious, therefore, that anv change — of en thvroid to excessive stimulation 
in the function of the hypophy sis which in order to maintain a euthyroid state. 
is associated with an increase in thy herefore. each of these methods may 
rotrophin mav result in nodular goiter — be accompanied or followed by the hy- 
see Schema I). pertrophy, hyperplasia and subinvolu- 


Large doses of estrogen suppress — tion that leads to the development of 


5-8 3,16,17,22,23.28,32-35 
thyroid activity and decrease its iodine nodular goiter! 
content’’. Moderate doses of estrogen 17,38, 40.42.43, 46,49 
| Histological specimen trom a 35-year-old woman whose hyperthyroidism appeared 


suddenly 3 months previously following the death of her 4-month-old baby. (A) Biopsy 
specimen before any treatment: note the high columnar epithelium and the irregularity in 
the size of the follicles as well as in the amount of colloid present. (B) Biopsy specimen 
when the symptoms of hyperthyroidism were completely controlled following 8 weeks of 
treatment with propylthiouracil; the gland resembles that of the fetal thyroid with little colloid 
storage and small follicles lined with high columnar epithelium. (C) Operative specimen 
17 days following specimen (B), during which time, in addition to the antithyroid compound, 
the patient received 10 drops of Lugol’s solution three times daily. This shows a less vascular 
gland, the follicular cells are lower and colloid has been trapped in many follicles. 


) Phe American Journal of the 
It is with con 
siderable reluctance that the subject of 
uninodulai 
this 


nomenclature 


6. UNINODULAR GOITER 


goiter is introduced into 


discussion, for a clarification of 
while essential, is not 


easy. In the literature the term. uni 


nodular goiter has been used in two 
distinct wavs. In the first of these, it 
has been employed to designate any 


single enlargement in any part of the 


gland 


when no other nodule had been 


vrossly apparent in the course of phwvsi 
the lesion 


cal examination. In this sens 


| 
is a relatively common one, and in most 


instances, is governed by all the rules 


concerned 


and 


voiters 


In the development activity 
the 
already 


evolution — of multinodular 


which have been rar 


scribed. Indeed. with the exc ption of 


the second will be de 


scribed in a moment, all of these glands 


rroup which 
are histologically multinodular in type, 
as the orossly single “lump” is obs rved 
broken 
nodules. 
the 
beginning nodule formation too 
slight to be picked up by the examin 


microscopically to be into a 


number of small Moreover, 


areas outside of main mass may 


she 


ing fingers of the clinician. This is not 
true of the 
which ire 


second group ot goiters 
rightfully called uninodulat 
and have been well delineated by Cope, 
MeArthur'’'', these. 


the nodule is discrete, well contained 


hiawson ind 


within a single capsule and varying in 
hormonal activity in inverse ratio to 
that exhibited by all of the paranodulai 
tissue. As a rule, the paranodular tissue 
shows varying degrees of atrophy with 
no tendency whatsoever to the forma 

tion ot nodules. 

These single nodules behave WW) WAN 
respects like the islet cell tumors of 
the pancreas for they show little ten 
dency to be regulated or controlled by 
normal physiological mechanisms and 
tend to suppress equally the functions 
of all paranodular tissue. Such lesions 


are relatively rare, often lead to an in 
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tractable form of hyperthyroidism and 
show a very high incidence of carci 
The this 


group do not seem to arise from pro 


oma. adenomas of second 


longed or excessive stimulation of o1 


load upon the thyroid. but trom true 


embrvonic. rests: for this reason they 
have not been included in” either 
Schema | or Schema Il. When identi 


fied. thev should alwavs be treated by 
complete surgical excision, whereas the 
first mentioned type of so-called uni 

treated like any 


olan 


nodular goiter may b 
other multinodular 
Clinically the 


the two types ot votes just cle scribed 


distinction between 
be difhicult Or even impossible to 
make. It that in 


goes without saving 


such instances. it seems advisable to 
treat the condition though it be 

longed in the truly uninodular class 
On this basis, we have within the past 


vear alone arranged thyroidectomy for 
| patients each of whom had a “singl 

lump in the thyroid which histologicalh 
proved to be multinodular in type. In 
that truly 
eoiter is a rare independently develop 
fetal 


rest, which subjects the remaining nor 


brief. we believe uninodular 


ing, autonomously functioning 
mal gland to a degree of disuse atrophy 
directly proportional to its own pro 
thvroid hormone. 
Evolution of the Thyroid Nodule. 
(Schema IL). Attention has been called 
to the fact that those 


cause an excessive stimulation of o1 


duction of 


agents which 
load upon the thyroid gland are respon 
changes which 
The 


trophy and hyperplasia which these 


sible for initiating the 


result in nodular goiter hyper 
agents induce is followed by or asso 
colloid 
goiter on the one hand or Graves’ dis 
Schema IL). A 


nontoxic type of lesion is most likely 


ciated with “simple” nontoxic 


ease on the other SEC 


to follow upon o1 be associated with 


some “physiologic epoch, or to appear 
as the first response to lack of iodine 
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or other deficiencies, or both, in re 
gions of endemic goiter or in sporadic 
cases of colloid goiter. Thyrotoxicosis 
is most likely to appear when some 
predisposing extrinsic factor is coupled 
with psychic or emotional stress o1 
trauma. Thyrotoxicosis is also more 
likely to appear against the background 
of an already overworked or hyper- 
plastic gland, such as would be com 


The Evolution of 
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factors. These can be best appreciated 
if we consider the nature of thyroid 
follicular action and the types of force 
which are brought to bear upon it. The 
thvroid follicle in man goes through a 
rhythmic evcle of events. Following a 
period of rest, during which the gland- 
ular epithelium is cuboidal in type, the 
cells hypertrophy and multiply, colloid 


is collected, and finally extruded into 


Multinodular Goiter 


EXCESSIVE THYROID STIMULATION OR LOAD 


HYPE 
HYPE 


SUBIN 


SIMPLE COLLOID GOITER 


PERMANENT GOITER 


RTROPHY 


RPLASIA TOXIC (Graves 


VOLUTION 


THYROTOXICOSIS 
CYSTIC COLLOID GOITER 
MULTINODULAR NONTOXIC GOITER —=> 


MALIGN 


Schen II The glandular changes through 


ULTINODULAR TOXIC GOITER 


ANT GOITER 


which nodular goiter may arise secondary. to 


overstimulation or overwork of the thyroid) gland. 


mon in areas of endemic goiter, than 
In one Of previous integrity. 

In either event the gland which has 
under vone excessive hypertrophy and 
livperplasia involutes incompletely 
when the period ot stress is passed. 
Thus is laid the foundation for per- 
manent goiter (see Schema II). 

The nature of this permanent goiter 
is not the result of one but of many 


the circulation after which the follicle 
egain returns to a quiescent state. 
Dependent upon the external influ- 
ences which are focussed upon the thy- 
roid, a follicle may remain in one or 
another of these stages for an indefinite 
period of time. The composite of nu- 
merous follicles behaving in a similar 
manner gives to the abnormal thyroid 
the characteristics by which we classify 
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it pathologically 
the three 
phin already mentioned above, as well 
fact that 
the thvroid its only 
stimulation under normal and abnormal 
it is not too difficult to delin 
wavs in which the 


If we keep in mind 


major tunctions of thvrotro 


as the this substance affords 


ext rnal source of 


conditions 
eate the 
yattern and functional capacity of the 


histologic 


thvroid will be altered by thvrotrophin 


by thvroid hormone. bv iodine cd 


hciency by iodine excess, by goitro 


genic foods and by antithvroid com 


pounds 


At one end of this spectrum 
the gland 


is over-stimulated by an 


of thvroid changes will lie 
which EXCESS 
other the 
picture ol atrophy of the thyroid asso 


ciated with the administration of larce 


of thvrotrophin and at. the 


amounts of thvroid hormon« 

An excess of thvrotrophin will pro 
duce a highly vascular gland with very 
tall columnat epithe lium, small infolded 
tollicles and little or Fig 
lA This is intithvroid 


compounds 


no colloid 
increased by 
Fig. 1B 


large doses ot 


and partially 
lieved by iodine Fig 
IC) which partially suppress thvrotro 
phic ictivitv. When the pe riod of stress 
is over, the subinvolution of such a 
gland will leave manv nests of epithe 
lial cells 
little contained colloid will r sult 


gland mav 


with 
This 
associated 
Contrast this 
gland of the individual who 


and al nodular 

may not be 
with hyperthyroidism 
with the 
has received large amounts of thyroid 
result of the thyroid 
hormone thyrotrophic activity has been 


rhe 


reduced blood supply, variously sized 


hormons As a 


suppressed thvroid will have a 


tollicles, with low cuboidal epithelium, 


In some 


instances scarcely visible. and 


containing a colloid of low. thvroid 
hormone content. 

Under normal conditions. the amount 
in the circulation and in the 


thyroid gland plays a part in regulat 


ot iodine 


ing the production of thyrotrophin; an 
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excess causing a reduction of thvro 


trophic activity and deficieney increas 


ing it. Therefore, in iodine deficient 
areas, there is early an_ increased 
activity within the thvroid gland due 


to the unopposed action of thyrotrophin 
in size and 

too little 
thyroid 


‘| he CC IIs Mmcrease 
but 
iodine, the 


Fig 
since there is 
colloid 
Thyrotrophin act 
colloid 
hormone rich 


the follicles ot 


deficient glands 


number, 
formed. is 
hormone poor 


only to extrude which is thy 
colloid col 


these 


roid hence 


lects in iodine 


Later 


thvrotrophin production ilso fails. The 


activity of pithe lial 


\ simple colloid goiter results 


elements is de 
creased and in many follicles it disap 
Colloid lakes form and 


multinodular 


pe ars entire ly 


cvstn voters develop 
Fig. 3 


hevond the simple col 


It the process has not gone 


loidl Ol mild cyst 


stage, iodine in mo lerate amounts will 
reverse th process ind cause satis 
factory involution of the lesions. How 
ever. in subinvolution, no matter how 


slight. the background — tor nodular 
goiter Is deve lope dl 

An excessive ingestion of iodine does 
ilter 


not pathologically normal 


thvroid unless long continued', but it 
mar rapidly reduce the overtunction 
of the diffusely hyperplastic gland 
lodine inhibits the action of preformed 
thyvrotrophin ind possibly also the 


ability of the pituitary to produce thy 
rotrophin Most of this effect probably 
the level of the thvroid cell 


through interference with oxidative en 


occurs at 


processes by which nascent 


iodine is formed and bound to synthe 
\t tirst 


tion of colloid. and 


size thvroxin. there is a collec 
i reduction in the 
and in the 
other 


words, thyrotrophin cannot act. If the 


size and number of cells 


vascularity of the gland. In 
doses are long continued and excessive, 
the integrity of the thyroid epithelium 


colloid 


is threatened. follicles rupture 


tis 
Ow 


mal 
t it 
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ned 
the 
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ibly 
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SSIVE, 
‘lium 


oid 


Fig. 2—Sporadi« “colloid” goiter in an 18-year-old girl who first noticed an enlargement of 
the thyroid 2 months following 2% vears of living in the Great Lakes area. The follicles show 
t high columnar type of epithelium, occasional papillations and a widely variant amount ot 


colloid from alveolus to alveolus. One colloid “lake” is present (upper right). We believe this 


represe nts an early stage mn the develop nt of cystic colloid goiter due to iodine deficiency 
in which the follicular epithelium still retains the capacity for marked response to thyrotrophin. 


Fig. 3 \ large evstic endemic goiter in a 26-year-old woman, who was born and raised in 
an endemic goiter area and was first aware of her thyroid enlargement at puberty (age 13% 
years \ very low cuboidal epithelium is present, The larg pools of colloid probably contain 


very little thyroid hormone. A rupture of the narrow follicular wall (left) may result in 
hemorrhage, followed by calcium deposition and_ fibrosis. 


Fig. 4.—Section of a large multinodular thyroid surgically removed from a 15-vear-old woman, 
who first noticed a goiter shortly after marriage at the age of 23 years. This gland became 
toxic when she was 38 years old. For 7 vears she has been intermittently treated with anti- 
thyroid compounds Phere has been no return of the toxic state since all therapy was stopped 
one year ago. Note the irregularity in size of the nodules, the tendency to papillation and 
the beginnings of a nodule at the right. We believe this picture illustrates the prolonged 
influence of unopposed thyrotrophin on a gland normally supplied with iodine and in which 
the formation of thyroglobulin has been partially inhibited by an antithyroid compound 
( propylthiouracil ). 
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mAN) The American Journal of the 
lakes are formed and multiple, cystic 
nodular goiters are developed, otten 
containing hemorrhagic areas followed 
by organization and calcification 
Goitrogenic foods antithyroid 
compounds inhibit one or more of the 
by which the thvroid con 
Thio 
cvanates influence the pickup and con 


The 


imida 


processt S 
verts iodine to thyroid hormone. 
centration of iodide by the gland 
thiouracils, and probably the 
zoles, reduce nascent iodine as fast as it 
is formed and possibly also. intertere 
with the 


it is organi ally bound to form thyroxin 


directly processes by which 
Sulfa drugs probably act mainly on the 
later stages of organic synthesis. Irre 
spective of the point of attack the re- 
sult the Little 


or no thvroid hormone is formed: there 


is histologically same 
fore no colloid is deposited. Thyrotro 
phin is unopposed by all of these com 
that the 
highly vascular, hypertrophic and hy 
All of the follicles are small, 
indeed the marked infolding of 
epithelium and the almost total ab 
a fetal 


pounds gland becomes 


perplastic 
and 


sence ol colloid vive the gland 

dppearance 
When the effect of a 


tood or an antithvroid compound is 


goitrogen 


superimposed upon the action of thyro 
trophin or an excess or deficiency of 
iodine the net result is 


of the 


would otherwise occur. Thus. it is cleat 


an accentuation 


type of nodular goiter which 
a combination of the 
with 
the « xception of that following the ad 
ministration of thyroid hormone, will 


result in a 


that anv one o1 


mechanisms Wwe have discussed. 


nodular toxic or nontoxic 


goiter (Fig. 4). Such nodular goiters 
are “the breeding ground of malig 
nancy 


Disposition of the Thyroid Nodule. 
At the outset of our consideration of 
therapy of the thyroid nodule it should 
be clear that antithyroid compounds 
will be used in all patients with toxic 


di al Sciences 


July, 1955 


goiters who are being prepared fon 
operation. 

The origin and evolution of the vai 
ious forms of goiter afford a very 


ful background 


therapy can be 


usec 
agamst which logical 
built. The 


forms of treatment will depend upon 


form o1 
the cause of the enlargement, endemic 
or otherwise: the nature of the patho 
logic change; the size of the gland; and 
whether it 


or malignant. 


is toxic or nontoxic, benign 


In Table 1, we have endeavored to 
summarize the applic ition of available 
methods to the management of the vai 
ious torms of swelling of the thyroid 
known to 


stimulation o1 


gland which are arise as a 


result of excessive load 


upon its functioning units 
absolute 


underlving feature 


Inasmuch as a relative on 
lack of iodine is the 
of all endemic 
of the 
for example, 1 minim of Lugol's 
to thre 


the most logical thes ip Phvroid hor 


goiters, the replacement 
iodine so-called small closes 
solu 
tion trom one times weekly, is 
mone is useful as an adjunct therapy 
and so is thvrotrophin, provided the 
condition is seen in the earliest stages 
When small multinodular goiters 


cle veloped I the wake ol thie subinvo 


have 


lution associated with endemic goiter 


iodine supplemented with = thyroid 
hormone would appeal to be our best 
method of 


cood second lf 


treatment with surgery a 


however, the nodules 
are associated with hyperthyroidism we 
feel that the patient may elect. either 
antithyroid 


medication o1 surgery 


poo! mad often 


tive iodine IS 
third 


Irrespective ot cause 


unsuccesstul choice 


and whether 
substernal and 


and all 


with pressure symptoms or those which 


toxic or nontoxic, large 


intrathoracic goiters voiters 


are ¢ rpanding rapidly should be treated 


surgically, unless age, cardiac disease 


or some other complication precludes 


such intervention. Under the latter ci 


NicGavack: 


cumstances, it is best to try thyroid 
hormone for the nontoxic lesions and 
antithyroid compounds for those as 
sociated with hyperthyroidism. In view 
of the fact that radioiodine can only 
reach and therefore only destroy. a 
it seems to have little 
Or no plirc ein the management of these 


functionmeag cell, 


large glands. Moreover, if a cardiac 


PABLE Lo INDICATIONS FOR METHODS EMP 


condition is present the exacerbation 
which follows a few davs after its ad- 
ministration hay have serious COnMSC- 
quences 

In sporadic cases of simple goiter, 
factors other than a deficient ingestion 
of iodine are probably at work. Here 
thyroid hormone probably represents 
the most rational therapy*', with small 
doses of iodine as a helpful adjunct, 
provided they are not continued over 
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too long period of time. In the later 
stages, thyrotrophin may be of use in 
extruding colloid from the gland and 
in improving the functional capacity of 
follicular cells. 

1 previously untreated Graves dis- 
ease, we believe antithyroid compounds 
should be given a trial through at least 
one or two full courses of treatment 


with iodine added according to sched- 
ules elsewhere described’. Surgery is 
a second and radioiodine a third choice. 
\s further comparisons of these three 
methods of treatment become avail- 
able, a reappraisal will undoubtedly 
be wise, and it is certainly clear today 
that many factors should enter into 
our final choice of method in the indi- 
vidual patient. The choice of treatment 
for Graves disease shown in Table 


LOYED IN THE MANAGEMENT OF GOPPERS 


THE THERAPY OF CHOTCH 
Tsil* lodine 17 Surgery 
Vor Ton Von Von Von Tor Von- Tori Von- Tori 
far fo fort fori lorie 
\ 
Miultin 
L. ] 
) 
| 2 l 
Large Same as for endemic goiter Ss 2 
SEASI 
Now iry 
following re Same as for endemic goiter 
ed | 
ri Thyroid hormone; thyrotrophin; antithyroid compounds 
Here alse e included substernal and intrathoracic goiters and all of those causing pressure symptoms or 
Kpanding rapidly 
Plus signs indicate that the therapy concerned is a useful adjunct to the one or ones selected Empty 
spaces show that the method does not apply 
Phe preference for therapy is indicated by numerals as first (1). second (2). or third (3), choice 
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Thr \merican Journal of thre 


is our personal one and is given with 
full the fact that 
one of major methods 


recognition of any 
the three 


suppressing the production of thyroid 


tor 
hormone is acceptable therapy and 
good medical practice. 
with 


the treatment 


ot malignancy of the thyroid it seems 


In conjunction 


(ppropriate tO sav a word about the 


management of nodular goiter in gen 


The 
ing surgery in all multinodular goiters 
is the 


lt is granted that most cancers arise in 


eral usual reason given for elect 


tear that cancer mav be present 
previously nodular glands. In the treat 
ment of hyperthyroidism, it must be 
that 
tollow therapy with antithvroid com 


remembered nodular goiter may 


pounds radioiodine!®"* or sur 


cery inasmuch as the functioning thy 


roid tissue which remains after any 
of these three methods ot treatment 
must undergo additional and more in 


tensive stimulation. There is, therefore, 
un increased tendency for nodules to 
develop In a certain percentage of 
such nodules malignancy will later ox 
cur. There is no really effective method 
thyrotoxicosis, whereby 


albeit 


otf managing 


such a hazard a smal] One, Can 


he avoided 
nodules usually 


Summary. Thyroid 


urise as a result of excessive stimulation 
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bhei development may or may not be 
preceded or accompanic d by hyperthy 
roidism. Emotional and physical stress 
excess; goitrogen 


es: iodine want o1 


containing foods; antithvroid com 
pounds; certain elements, particularly 
the halogens and arsenic; and distu 
bances in other glands, especially the 


the factors which 
singly or in combination lead to 
overwork on the part of the thyroid 
The resulting hypertrophy and hyper 


gonads, are 


Way 


plasia are followed by subinvolution, 
alteration in 
function and the aggregation of 


follic le S 


sufficiently 


follicular structure and 


ibnor 
mal cells and into nodules 
It the 

+ 


longed, nodules will COn 


siderable size ‘| he more prolong d the 


stimulation is pro 


periods of abnormal stress, the greater 
is the for the development 
of secondary complications within the 
the ce 


he mo! 


tendency 


‘as Phe include 
velopment ot colloid lakes 


calcification and malignancy 


nodular are 


rhage 

Therapeutic for 
the prevention and treatment of nodu 
thvroid 


Measures avail ible 


ler goiters include iodine, 


antithyroid 


hormone thyrotrophin 


compounds radioiodine, surgery, the 
avoidance of goitrogenic foods, and 
common-sense hothe These 


must be individualized in relation to 


of, or load upon the thyroid gland. — the particular case in hand 
\CKNOWLI IENI Phe author gratefully acknowledges the help of Dr. Walter Me heimes 
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\ CAREFUL review of the literature 
has revealed no previous reports of 
hyperuricemia or clinical gout associa 
ted with osteogenesis impertec ta tarda 
Gout or hyperuricemia, or both, how 
ever, are known to be associated with 
a number of chronic diseases, notably 
blood dvscrasias such as leukemia. 
polveyvthemia vera and chronic ervth 
roblastic anemia where altered purine 
metabolism results in a hyperuricemia 
which, in certain circumstances, may 
precipitate attacks of acute gouty 
arthritis. In the case of other chronic 
diseases such aS lead potsonme dia 
betes mellitus, multiple myeloma and 


Paget's disease of bone, the association 


with gout seems more readily explic 
able on the basis of a chance coinci 
dence such as might be expected to 
occur between diseases which are by 
no means uncommon 

Our 3 cases reported here appear to 
be on the basis of a chance genetic re 
lationship of two separate familial dis 
eases. The character of the gouty at 
tacks. however. seems to have been 
altered by the abnormal nature of the 
connective tissue substrate found in 


osteogenesis impertecta. 


Case Reports. case 1. D. M., a 22-year-old 
white male, was seen in the Arthritis Clini 


in January, 1954, complaining of pain and 


(50 


AND CHIEF OF THE ARTHI IS CLINIC 

Pempl University Scl \led 

Pennsvh 
swelling of the left ank 1, 
ition. diaynos t enesis 
tarda had been established at) the of 2 
vears He had ust ninetee! t 
between ther incl the ot p bert, 
fractures ¢ rre ] ifter 14 
patient’s father Case 
flicted his Wher \ ] 
ture between tl { 
ent 10 

ubacute arthrit ht ankle. Roent 

bv ij wWhilization w foctive | 
rit spontane usly } it} 

At the age of 20, tl t uffered 
in episode of subacute rthritis of 
Salievlates gave partial relief: articul nvdro 
cortisone none "The ontinued wit] 
nly partial remissions for about 11 t| 
when it spontaneously ] icle ] 

Examination it thre t thie 
episod revealed a slender vouth wl Wked 
with the Lidl of a cane bye it 
his left ankle The affected joint sli 
fuse swelling with slightly restricted 
nd pain on forced lorsifle His let 
showed the typi il lor seen in oste 
FOTICSIS Impertecta The ring was nor 
the cranial configuration, blood pressure and 
ceneral physic il examination essentially 7 
itive 

Abnormal laboratory findings were serum 
uric acid 14.4 mg pel LOO serum alkaling 
phosphatase 18 units per 100) ce normal 
15 to 4.0 

ratio 


A search for L. E. cell erum A 


serologic tests tor syphili blood 


Clim and 


Philadelphi 


Allen et al.: 


inorganic phosphorus, iemogram, sedimenta 
tion rate and urinalysis were all normal 

\ course of = colchicine, large doses of 
ispirin, and forced fluids reduced the serum 


ric acid levels to normal over a period ot 


weeks. Serial serum uric acid levels were 
is follows: 14.4, 8.8, 7.2 and 5.2 mg per 
LOO « In spite of lowered uric acid levels 
there was little or no change in the arthritic 

ns Vinptoms 

Phe patient was observed over a period 


fimonths: during this period several stand 


ird courses of colchicine and aspirin, courses 


of colchicine and Benemid, and a course of 


Butazoli were administered. There were 


sonal and erratic therapeutic responses 


time was there complete remission 
Wns and svinptoms such as would have 


een expected an uncomplicated case of 


In May experienced transient 


iin in the right hip and slight involvement 
thie thet inkle Shortly atter this there 
vas a rather abrupt clinical improvement al 


hough swelling persisted in both ankles. It 
our impression that the gouty episod had 
1 its course and that our various treatments 
id had little or no effect on it 
cAse 2. 1D. M., Sr., the 59-vear-old father 
the patient described as Case 1, was seen 


March LO, 1954 complaining of a swollen 


One vear earlier he had experienced pain 

the dorsu ind toes of the left foot which 
ontaneously disappeared in a few weeks 
Phe present episode began. with an abrupt 
nset of pain in the medial aspect of the 
Several davs later he exper 
wed pain, swelling and tenderness over the 
rsum of the right foot 

A diagnosis of osteogenesis impe rfecta tarda 


id been made 22 vears previously. Fifteen 


ractures occurred between the ages of 2 to 
t years but none since then. His son, aged 
ind) daughter aged 10, were the only 
elatives similarly afflicted 
Physical examination showed short. 
iddle-aged white man who walked with a 
np favoring his right leg. The cranial con 
urs were normal. Sclerae were definitely 
lue in color. Hearing was unimpaired, Heart 
nd lungs were not remarkable aside from 
oderate hyperpyesis. (B.P. 168/100). The 
eneral physical examination was not remark- 
ble. The dorsum of the right foot and medial 
ileolus of the right ankle were slightly 
vollen and tender. Three days later the pa- 
ent developed severe pain and swelling of 
e left ankle and tarsal area. Examination 
en revealed a bluish-red discoloration of the 
flected area, venous engorgement, swelling 
d exquisite tenderness: classical picture 
acute gouty arthritis. 


OSTEOGENESIS IMPERFECTA TARDA 


Laboratory studies showed normal serum 
uric acid (4.8 mg per LOO) ce 
grams of the feet and ankles showed only 


Roentgeno 
mild osteoporosis Urinalysis, hemogram 
sedimentation rate serologic tests for 
syphilis were all normal 

The patient was treated with a course of 
ten tablets (0.6 meg of colchicine, large 
doses of aspirin and forced fluids with no 
detectable benefit. He was observed at. fre 
quent intervals over a period of 4 months 
At no time was the serum uric acid elevated 
On the whole, the response to standard anti 
gout therapy was very poor. On two occasions 
a fair remission lasting one to two weeks 
followed a full course of colchicine. Buta- 
volidin, salicvlates and Benemid were in 
elective 

It is our impression that this patient Jad 
intractable gouty arthritis although we did not 
demonstrate hyperuricemia One of us ob 
served him 4 months after he left the clinic 
at which time his symptoms had continued 
with exacerbations and remissions 

case 3. M.. 23-year-old) Russian 
Hebrew male, was seen in July, 1954, com 
plaining of pain in his left ankle. Blue sclerac 
had been present from birth tractures 
related to minor trauma had begun in the 
first vear ot life and continued until the ace 
of 14. Impaire d hearing was severe enough by 
the age of 17 to necessitate the use of a hear 
ing aid. The patient's mother, maternal aunt 
and three maternal cousins also had blu 
sclerae and had suffered from multiple frac 
tures in childhood 

Physical examination revealed the following 
positive findings: moderate obesity, an aortic 
systolic murmur (interpreted as aortic insufhi 
ciency ), small, poorly-developed testicles and 
scars of previous bilateral Torek procedure 
for eryptorchidism, marked hearing loss, blu 
sclerae and undue prominence of the frontal 
and parietal areas of the skull. In addition, 
the fingers and knees were abnormally mo 
bile; there Was a knock-knee deformity and 
bilateral pes planus The left ankle was 
swollen, tender and had a dusky-red color 
Pain on weight-bearing caused a limping gait 
The patient walked with the aid of a cane 

Positive laboratory findings were: serum 
uric acid 7.0 mg. per 100° ce., Sulkowitch 


test 2 plus; roentgenograms revealed gene ral 


osteoporosis but no tra re in the affected 
ankle. The urinalysis, hemogram, sedimenta- 
tion rate, serum calcium, Mmorganic phos 
phorus and alkaline phosphatase, serologic 


tests for syphilis ind chest film were all 
normal. 

Treatment with a full course ot colchicine. 
salicylates and forced fluids resulted Im con 
siderable symptomatic relief and the serum 


31 
arthriti 
richt 
Tritt 
] 
ati 


ll to 4.0 m per LOO 
S\ re Weve: ind tl patient 
| po rlv. left om re 

vas studied i other | 


toy 
provra 


Comment. All 3 cases here report dl 


unquestionably suffered from typical 


{ Ste OVCTICSIS 


impertecta tarda. The 


third case, in addition, showed hvpo 


eonadism and aortic valvular heart 


undetermined — etiology 


Phe tppeal to be unrelated 


Ve feel certain that all 3 cases also 


true gouty arthritis. There was 
nothing to support a diagnosis of trau 
infectious, or rheumatoid arth 


ritis. Hvperuricemia was present in 

cases; in the one case where hvperuri 
cemia was not demonstrated. the ip 
pearance of the affected joint was tvp 
ical t the classical picture of acute 
urthritis CASES responded 
on one or more occasions to colchicine 
the tS would cte dl court 
The response, howevet particularly 
in the first case with a serum uric acid 


ol 14.4 mie? 


short duration such as might be ey 


was either partial or of 
pected in the tophaceous stage of gout 
It was not clear-cut and dramatic as 


be expected In a case of acute 


would 
couty arthritis early in the course of the 
disease. The long-term response to anti 
vout the ipv was also exceedingly pool 


Ih} ll > CASES 


SUMMARIO IN 
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It seems possible that the prolonga 
tion of these attacks of acute gouty 
rthritis thei poor response to 
therapy may be related to the defect in 
or paucity of hvaluronate-containing 
tissues, which is the fundamental defect 
in osteogenesis imperfecta. Thus it may 
be argued that if there be a paucity of 
the fixed hvaluronate tissues, there may 
also be a paucity of free hvaluronates 
in the body fluids. Such a deficiency 
would favor the precipitation of urates 
or any other supersaturated electro 
lvte) into the tissues since hvaluron 
ites act as dispersing agents. Untor 
tunately, blood and Ivmph hvaluronate 
levels cannot at present be accurately 
determined, so that this possibility can 
not be directly tested 
Summary. (1) Phree cases of osteo 
genesis impertecta tarda in males with 
coexisting gout are reported Iwo of 
these cases had hyperuricemia The co 
existence of these “two diseases seems 
to be due to a chance genetic relation 
ship 
2) In each case the episode of gouty 
ithritis was atvpical in that it was 
prolonged and responded poorly to 
standard anti 
3) The authors suggest the 


poor response to therapy mav be re 


rout the rapy 


lated to a paucity of cir ulating hvaliu 


onates which normally act as dispersing 


agents tor supers turated electrolvtes 


SUC h as uric acid 


INTERLINGUA 


Osteogenese Imperfecte Tardive con Hyperuricemia e Gutta 


Reporto de Tres Casos 


l. Es re portate le casos de tres masculos con osteogenese InN} rtecte tardive ¢ 


coexistente gutta. Duo del patientes habeva hyperuricemia Le coexistentia 


] 
del duo syndromes pare explicar se in iste casos como coincidentia accidental 


) 


tanto que illo esseva prolongate e non 


standard. 


2. In cata un del tres casos le episodio de arthritis guttose esseva atypic in 


reageva ben al therapia anti-guttose 


3. Le autores opina que le magre responsa al therapia in iste casos esseva 


connectite con le pauc itate del circulante hyaluronatos que age normalmente 


como dlispersore s de electrolvtos supersaturate tal como acido uric. 
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RESULTS WITH A COMBINATION OF RAUWOLFIA AND ADRENERGIC 


Futtose 


Imente 


esirable for long term therapy when 


to BLOCKADE IN THE TREATMENT OF HYPERTENSION 
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with 
vo ol \ objective in the treat- used alone. A similar problem was en- 
silica nent of essential hypertension is to countered with hexamethonium which 
seems produce a substantial reduction in produces ganglionic blockade. Results 
ution blood pressure which can be maintain obtained by combining Rauwolfia® and 
d over long periods of time without hexamethonium in patients unsatistac- 
gouty wohibitive side reactions. Rauwolfia controlled with Rauwolfia ex- 
was erpenting and its derivatives are re- — tracts alone have been described in a 
lv to rted to be effective in the manage previous report from = this clinic'. It 
ent of mild hypertension. Besides was demonstrated then that the com- 
t the owering the blood pressure, these bination has an additive hypotensive 
we Te gents produce mild sedation, brady- effect which is more stable than that 
valur dia, and an improved sense of well achieved with hexamethonium alone. 
ersing wing: all desirable effects in the man- In- addition, the Rauwolfia extract 
olvytes sement of clinical hypertension. tends to ameliorate some of the side 
Prior studies have indicated that — effects of hexamethonium. The present 
henoxvbenzamine Dibenzvline report covers the results obtained in 
hen administered orally to patients — the outpatient management of a group 
ith hypertension, was capable of re- of hypertensive patients treated with 
ucing blood pressure regardless of the | Rauwolfia plus adrenergic blockade. 
titial degree of elevation®. The reduc- “Two groups of patients were studied. 
on did not follow stable pattern, Group received Rauwolfia plus 
wever, and the attendant fatigue, phenoxvbenzamine, and Group 2. re- 
cute) eakness, tachveardia, and orthostatic ceived a combination containing Rau- 
pic in fleets invariably made the drug un- wolfia, phenoxybenzamine, and pro- 


toveratrine. It was hoped that the pro- 


Alseroxyvlon traction furnished as Rauwiloid by Riker Laboratories, 


Wa 
(333) 
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toveratrine by contributing additional 
and effects 
reduction in the dose 


of the 
therapeutic 


bradverotic hypotensive 


would rmut 


( ich 


reserving 


a 
component mixture: 

effects. 
ot 


reactions. particularly the ortho 


their 


While further reducing the severity 


to phenoxybe nzamine 


lethods and Materials. The 47 patients 
li led inte tw roups The 

sted of 19 patients who re 
| ition oot Rauwolfia and 

he second roup) con 

\ re DSI le 
binat of Rauwolfia, 25 

‘ 5 | pl to 
Our purpos ond 
I 

t vas to deter whether 

trine ty thy 

I \ The patie tS were fol 

! Cardia Clini tf the City 

( ( vy H pital | | was it 
tpatic bsequent 
{ schedule was t 

eekh Visit Rauw 

nthe |] yp tients (Grou 

oxybenzamine plus Rau 

el n lt of these 

blood pres ‘ turned t 

level when ive Rauwolf 

\ ts were otherwis« selected 

the institut t therapy 

Lie include | hest 

( tr i! lio ( mnplete 

VSIS phet Is I iphtl il 

text ] blo | urea tro) 

ti These studi were done 

ul ns and were 

2-month inte ls durin the 
itientS were pl ed 
therapy for a period of 4 to 6 

which t were hecked 

I i-week \ inter i Blood 

recorded in the supine ind up 

lol and patients were interviewed 

ical status and possible side 

ctte it Cu h Visit Initially patients on 
therapy were seen at intervals comparable to 

th | observations, but once an appa 
e! blood pressure reduction was 
the interval between Visits was in 


percentage of the patients 


upplied by Smith. Kline & 


>= 


nt to 125 me 


Medical Sciences 


is Roxinil by Sharp & Dohme, 


h id complic 


pertensive vascular 


Group 61% had 
failure prior to the 
renal disease, 75 
diograms had ey 
disease, and | ) 


mntarctions 


Phe inci 


1955 

their hy 
those In 
of heart 


associate d 


with 


ciated 


eVvrTees 


pv. 3 had 


abnorm il ele ctrocal 


idence of cerebrovascular 
| previous mvocardial 
ice Of these complica 


tions was similar it Group | Fable 1 
A total of 19 pat ts received the combin 
ition of Rauwollf nd phenoxybenzamine 
Group Vere selected from a 
larger group of patients who had already 
been treated for ionths or more with 
Rauwolfia None th 19 had achieved 
normotensive bl re lew when given 
this drug alone. 11 Rauwolfia was continued 
in an attempt to stabilize the blood) pressure 
reduction and t th everity of side 
eflects due t pl benza Dibenzyvl 
line re ults t | with thre combina 
tion were then to observations made 
when either Ra \ or phi 
was used alone 
In all instan t rat ot therapy 
ith Rauwolfia | | ible 
was measured the point of initiation 
f Rauwolfia th was continued for 
ionths. The bse itions for the period 
ter phe oxv ber was added 1) be 
» atte the titr period of the latter 
Vials iplete ind tended for 6 months 
thereafter. The pl vbenzamine (Dibenzyl 
tarted at Sul of 5S m viven 
times per day. ige W increased 
t weekly interva opti | reduction it 
blood pressure MW ed 1 til unto 
ward side effect further increase 
losae t r to. the 
rethod hes 1 titration which has 
been described sly Rauwolfia was 
mtinued at the we atter phenoxy 
ben Wal ( wher was used 
vone 5 me. ot R ven 4 times i day 
Pwenty-eight patients recei d the Rau 
wolfia-protoveratrine-phi Mio 
Pressin ipsules vere Negroes and 5 
were white The e age was 49 vears 
| capsules Were } per dav. 
with each meal ul t bedtime The pa 
tients receiving the ipsule were divided 
into two subgrouy rding to the severity 
of their illness durin: the control periods 
Patients with an iverace upright control 
diastolic blood pressure of more than 100 
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but less than 120 mm. He were placed in 
suber ly 4. and those with control levels 


were placed nh subgroup 


above 120 mn Hyg 


of the drug was titrated as it was 


for patients Group l being increased 
t weekly intervals. A reduction in the mean 
blood pressure® of 20 mm. Hg or more, or to 
ormotensive levels. was inte rpreted as oa 


blood 


le SS Was COn 


hypotensive therapy \ 
100 mm. He on 


“Tf either svstolic 


150 
normotensive 


above this. it 


r pressure Was Was 
not considered to be normotensive that is 

blood Pressure of 155°75 was not consid 
ered to be normotensive” in this analysis 
All blood pressure and pulse rate recordings 
btail | rin the various pe riods of ireat 
int wel eraged and have beet desig 
nated bservation for the respective 
period 

Results. There was very little dif 


ference in re sponse o1 in the incidence 
the patients in 
Group | and those in Group 

The current data would 
indicate that the addition of 
protoveratrine to the combination of 


Rauwolfia and phenoxybenzamine add 


ot sicle reactions mn 


2 Tables 
} and 5 


seem to 


ed very little toward increasing the 
therapeutic efficacy (Table 5). In indi 
vidual cases it seems that less ortho 


static effect is observed when the three 
Table 3 
protoveratrine is not included 


2). However 


than when 
Table 


when the over-all results 


agents are used 


ure evaluated there is not 
difference Table > 
Ot the total of 28 patients with hy 


pertension of all grades of severity who 


a significant 


received the Rauwolfia-protoveratrine 
S24 


reduction in 


phenoxyb capsules 23 
obtained significant 
blood pressure The severity of the hy 
pertension did not affect the response 
rate since patients in whom the dia 
stolic before 


pressure therapy 


above 120 mm. Hg responded equally 


Was 


as well «lS those whose pressure Was 
less than 120 mm. Hg but more than 
100 


the degree of blood pressure reduction 


mm. Hg. The response rate and 


dic al Sciences 


July, 1955 


was usually greater the 


eflect 
The pulse rate was reduced signifi 


upright 
position ( orthostatic 
cantly both in the supine and upright 
response to the Rauwolfia. When the 


positions following therapy was 


patient stood up there was an increase 
in rate in the upright position in many 
patients. This, however, was not mark 
ed and only Infreque ntly exceeded the 
control value 

Phe requirement of phenoxybenza 
when given with 


The 


orthostatic effect of phenoxvb nzamime 


mine was much less 
Rauwolfia than when given alone 
less 


Ol blood seemed to be 


marked 


with Rauwolfia ce spite 


Pressure 


when given combination 
an equivalent 
reduction in blood pressure in the up 
right position However, the incidence 
otf blood response littl 
different that observed with 


phenoxy enzamine alone 


Pressure WilS 


trom 


Larger doses of phenoxy benzamine 
WeTE required after months Fable 
») of therapy than during the first 3 
months which suggests that partial 


tolerance had developed However, this 
was not great and it was easily handled 


by increasing the dose slightly. Several 
) req mcreasmg 


patients seemed. t 
amounts of the drug but in the majority 

plateau was re iwched bevond which 
increased dosage was not necessary as 
therapy continued 
The incidence of side reactions with 
and in com 


Pable t. It 


addition of 


the various drugs, alone 
1S presented 
that the 


Rauwolfia to phenoxyvbenzamine mark 


bination 


1S quite obvious 


edly decreased the orthostatic tachy 
cardia that is observed when the latte 
agent is used alone. Otherwise, the in 


strik 
ingly altered. However, the severity of 
the limits the 
use of phenoxybenzamine Dibenzy] 
that 


cidence of side reactions is not 


side reactions that so 


ine) alone is greatly reduced so 


®*Mean blood pressure equals the diastolic blood pressure plus Orne third ot the pulse pressure 


B. Th 


\Mlover et al RAUWOLFIA AND ADRENERGIC BLOCKADE IN HYPERTENSION STi 


odes 
4 
Vas 
= ~ x « 
~ 
rk = = 
sesé = = = 
VAL N : 
ith 2 ~ 
= 
am 
less = c 
= =. = = 
lent = = - 
~ N 
nee 
~ — om = = 
bl = = =: 
st ) ~ be = 
tha 
Ned = 
sing = = = 
~ s= 3 
¢ 
ate 
tri = see 
the 
VAG x 
that rad 
ssure 
= 


@-1-1-6 4 1 ool eel 1 66 itl cal tél Gol ecl O61 CT Vu 
Se OL OF Bel tS tl Sel CCL CEL OLL OLL Ctl lee $I 
ball | | ls el etl oll Ocl t4l eve Gtl Sill lee Cli O@L LIA 
9) 1s Bat £6 Stl Cl Lal Ist Isl Sel SCL OSL Ele Ol WOM 
1 ct tis et es eel TSI SOT OOL GLA a@tl SIL el TCL Gel Lie dd 
~ ind oatsuodsed g 
SOL 26 Ofl 9OL Of SEL Stl SII 991 LIL tl 
~ ts til Is Is fel Cb | C6 Cll Cel OSI Cal Ste 1a 
= | t-t-t-0 Cs CL cs S6 ST acl Cll ecl eel 6tl { 
t e-I-I-é¢ t ts (i el Is tI Hel COL SLI eel SIT O06 ell | Isl Is 
~ H d 
= d i! d d ) ) 


HEM 
VIFTIOM IVE AO NOLLVNTEINOD VOL ASNOdSAY AM GOOTH 


American Journal of the 


~ 


= 
2 
J 
= 
a. = 
fe 
= 
; 
2. : 
ak 
= 
7 


sop pog = 

esop = 

vsop = 

osprid JO snd oy = ounssoud IX 

SHOU RBALOSGO = 


Syuotped c 


RAUWOLFIA AND ADRI NERGIC BLOCKADE IN HYPERTENSION 


COI OL a6 Vel Lol 9OL SCL OfL SEL es COL OSL cor Sst Ol SIL TS 
19 COO CY ey cy Hl GOL STA Ttl Ole sor GCL lal SCL SIL LIL Lae IH 
/ 

Syuotped oatuodsog I 
1-2-2-2 SG tor ts oO el oll cer OLL CFL SSL COL atl ala ad 
> | Is ‘ ml ooo it | VOL Ss Wie l@l SOT OST COL OST SI 
@ is tl Lol tll of@ 281 66 G6L GEL FOL BOR 3 tel Gea 

itl Cel S41 GOL SCL SIL ORT O61 ST WU 


MIT \merican Journal of thre dical July 1955 


TABLE 4 INCIDENCI 
OF RDPtt 


OF SYMPTOMS AND SIGNS FOLLOWING 
AS COMPARED 


ADMINISTRATION 
rO RAUWOLFIA AND PHENOXNYBENZAMINE ALONI 


AND IN| COMBINATION 
R / 
/ Kart / 
Rau 
\ \ \ \ \' 

Ang I 

+. Nas myvestion ) ) <4 10 
». Sense of Well Bein ( 7 16 | 
6. D hea ) } 

7. In d Appetite i2 GS 
8. Weight Gain 73 62 IS 15 ( 
9. | ind Weakness 11 4 14 

ll. ) ) 16 

15. Dy ) ) 

16. Ort Pachveardia 19 ) 

17. Nause nd Von ny 4 l ( +4 

IS, Failure | 

B 1 Pressure Reduction ( SY 14 

Mak 
Increased Jt) 
RDP na rof 25 mg. of Ra 
rat 
TABLE 5. SUMMARY OF BLOOD PRESSURE RESPONSE TO VARTOUS 
DRUGS WHEN USED ALONE AND IN COMBINAPION 
\ R 
Vu 
Pat 
/ \ \ \ \ 

Rauwolfi lone i) 4 | lo s 
Rauwolfia alone 1 ( 

Rauwolfia plus phenoxy benzamine 19 14 } 10 ) 
Rauwolfia plus phenoxy benzamine 

Unselected group of patients who recerved R 
Roxinil) alone 

Patients who later received Rauwolfia plus pl 
benzamine because the blood pressure was ne 


with Rauwolfia alone 


{ 
s\ 
ne 


\Mlover et RAUWOLFIA AND ADRI 
even though the particular side ‘reac 
tions are observed by the patient, they 
now become tolerable. The side reac- 
tions that limit the use of phe noxvben 
vamine in combination with Rauwolfia 


continue to be related to the ortho 
static blood pressure reduction and 
consequent cardiovascular responses. 
\ 


severtheless symptomatic — improve 


ment was frequently observed. Patients 


with hypertensive headaches were 


NERGIC BLOCKADE IN HYPERTENSION 
nearly always improved. Cardiac fail- 
ure freque nth improved without alter- 
ation in treatment be vond reducing the 
blood pressure. 

An outstanding observation is the 
reduced dose of phenoxybenzamine 
that is required when the drug is given 
in combination with Rauwolfia as com- 
pared to that required when it is given 
alone. The daily dose in the 
current study was less than 70 mg. per 


average 


Circulating Agents 
Mephrogenic in origin, etc ) 


Environmental «~~ 
Stimuli 


>—+h- Cerebro! Stimul: 


Hypothalamus 


y 


Endogenous Stimul/: 


Vasoconstrictor /mpu/ses 


NORMAL PATIENT 


Fig. 1 
system in the normal individual. 
nervous system is largely regulated by the 


Vasomotor Center 


oF 


Diagrammatic representation of blood pressure regulation via the sympathetic nervous 


The outflow of vasoconstrictor impulses over the sympathetic 
vasomotor center. 
vasomotor center. 


Numerous stimuli play on the 


ION 
ONI 
17 
+2 / 
1] 
| 
Rat 
j } YS 
) 2 
17 
{ 
YN 
Cy 


day. Ina previous study? during which 
phenoxyvbenzamine alone was used the 
average dose was 669 mg. per day ton 
ah equivalent blood pressure FeESponse, 


nearly 10 times as much. 


The remarkable 
observation in the current study 
creat in blood 
to phenoxybenzamine 
when given in conjunction with Rau 


Comments. most 


is the 
Mmcrease pressure V¢ 


SPONTISIVE Hess 


Phe American Journal of the Medi 


al Sciences July. 1955 


benzamine (Dibenzyline) blocks svn 
pathetic impulses traveling to the blood 
vessels at the peripheral effector site 
to be 


the sensitizing eflect of 


It remains whether 


Rauwolfia on 
the phenoxvbenzamine IS to the 
two different foci of activity or whether 
the Rauwolfia, in 


te rmined 
duc 


iddition to its central 


action, might sensitize 


the riph ral 


site of action adrenergic blockade of 
wolfia. The latter has a central focus phenoxvbenzamine. There is no doubt 
of action (Fig. 3), whereas phenoxy that, when the two drugs are used in 
Circulating Agents 
(Nephrogenic in origin,etc ) 
Environmenta/ 
Stimult 
+- Cerebral Stimul: 
Hypothalamus 
Endogenous Stimuli + Vasomotor Center 
Vasoconstrictor /mpuises 
i 
HYPERTENSIVE PATIENT 
Fig. 2 the patient with severe hypertension there is a marked 
onstrictor impulses over the sympathetic nervous system to the blood vessel fils: wreeees 


vasoconstriction with a rise in blood pressure 


— 
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combination, the blood pressure reduc- drugs had very little effect on the blood 
tion is primarily due to the phenoxy- — pressure response. The response rate 
benzamine, but at a much reduced and the degree of orthostatic reduction 
dose trom that required when this in pressure were approximately the same 

ivent is used alone. The decreased — in the patients receiving the protovera 


dosage requirement of the phenoxyben- trine combination with Rauwolfia 
amine may explain the decrease in the — and phenoxybenzamine and those re 
intensity of side reactions to this agent. ceiving only Rauwolfia and phenoxy- 


It would appear that the protovera benzamine. It is possible that the addi 
trine in the present combination of — tion of protoveratrine decreased the 


Circulating Agents 
( in origin, etc.) 


Environmenta/ 


+ Cerebral Stimuli 


Hypothalamus 


Endogenous Stimuli | Center 


Vasoconstrictor impulses —» 


Adrenergic Blockade 


ODibenzyline | 
RAUWOLFIA + ADRENERGIC ae 
BLOCKING AGENT 


3.—In the patient with severe hypertension there is some reduction in the outflow of 
isoconstrictor impulses when the patient is given Rauwolfia. However, the suppression of 
isoconstrictor impulses and the number of these stimuli reaching the blood vessels remain 
levated. When phenoxybenzamine (Dibenzyline) is now given it produces additional 
lockade of vasoconstrictor impulses at the blood vessels (neuro-effector site) thus lowering 
the blood pressure. 
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tachveardia which occurred on stand 
ing. It is noteworthy that nausea and 


miting Were infrequently observed 
It has been the 
perience that when effective hypoten 


this study authors ex 
sive doses of veratrum are administered, 
nausea and vomiting are at least occa 
sionally observed even when the vera 
trum is given with extracts of Rauwolfia 
serpentina 

Although had 
been discarded from our clinic becauss 
ot the his ot sick 
it now appears that this agent in com 
with 


useful in the treatment of hype rtension 


phenoxy benzamine 


sh incidence reactions 


bination Rauwolfia can be 


Very 


particularl in those patients with 


SCVeETE ides ot hypertensive disease 
who ire 
agents This agent can be 
approximately the 


hexamethonium o1 


to ke SS potent 
given in 
same indications as 
pentolinium \n 
solvsen Phe 
ot these 


sponse and the 


limiting factors with all 
variability of re 
fact that the 


only 


gents are 
maximum 
realized the 
\s a result 


ettectiveness IS 


upright position when et 


fective doses are used, dizziness and 


occasional syncope due tO EXCESSIVE 


blood reduction on standing 


Although ce 


motility 


| 

to bye 
] 


antic Ipate d 


intestinal and consti 


pation were serious probl ms with the 
blocking 


and 


canglioni¢ agents hexa 
when 
difficult to 
overcome when the two agents are used 
This 
has not been a problem with phe NOX\ 
since it does not affect the 


parasympathetic nervous svstem as the 


methonium 


ale 


pentolinium 


used these are not 


in combination with Rauwolfia. 


benzamine 
ganglionic blocking agents do. 


Hypotensive effects of 
Rauwolfia plus phenoxybenzamine, and 


Summary. 


dical Sciences 


July, 1955 
Rauwolfia plus phic noxvbenzamine and 


protoveratrine were compared in a 


series of 47 patients with varving de 


oft hype rtension 


> 


\ significant hypotensive responst 
mean blood pressure reduction of 20 
He on 


28 patients receiving the com 


more WalS achieved 
ol 
of Rauwolfia 


bination protoveratrine 


Of 19 patients 
receiving only Rauwolfia plus phenony 
blood 


WalS obt “ned by 74 


and phenoxyben 


benzamine signihcant pressure 
but the 
patients with slightly 
e in that all had pre 


viously Cry SPOTISTV ¢ to 


lattes 


More 


group WOTE 


seve;Te clise cl 


alone 
} Side effects of all regimens (in 
cluding Rauwolfia alone) were seen in 


( hict side effects 


Rauwolfia-protoveratrine pli 


nearly all itient 
ol thr 
noxvvbenzamin consisted 


ind ta 
and 


combination 


of nasal congestion sedation 


increased appetite dizziness 


Orthostatic 


maior side effect of pli noxvbenzamine 


bradveardia tachveardia, a 


tlone, was seen infreque ntly when the 


drue was used this combination 


dose requirement ot phenoxyvben 


| 
7Zamine was Greatly 


re duced as com 


pared to that required when this agent 
WalS used alone 
t. Results indicate that tha 


ation. of phenoxvbenzamine ind Rau 


( ombin 


wolfia, with or without protoveratrine 


may prove generally useful in the 
treatment of all degrees of hype rten 
blocks 
impulses centrally 


bloc ks 


peripherally 


sion. Rauwolfia vasoconstrictor 
whereas phenoxy 
vasoconstrictor im 

together 


effects make this a potent combination 


benzamine 
pulses these 
for reducing the blood pressure in pa- 
tients with hypertension 
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THE EFFECT OF ORAL RESERPINE ON RENAL PLASMA FLOW 
IN HYPERTENSION 


(CLINICAL STUDY OF 


FIFTEEN PATIENTS ) 


By Eric ANprREAE, MILD. 


PELLOW IN) MEDICINE 


AND 


FRANK Epwarp Suri, M.D. 
Hikk OF ¢ DIOVASCULAR CLINICS AND PHYSICIAN-IN-CHARGE OF HYPERTENSION CLINIC 


tlie Departs rent of Medicine, St 


Strupies of the effect on renal blood 
flow of the newer hypotensive agents, 
including hydralazine, hexamethonium 
ma others have been reported else 
where! Following the introduction 
of the crude extract of Rautwolfia ser 
pentinad in this country by Wilkins!” 
studies of the physiological effect of 
this material and later of its alkaloid 
extract, reserpine, laboratory ani 
mals and man, have been made". 

Because of the lack of objective cri 
teria, clinical evaluation of hypotensive 
drugs has been difficult. In an attempt 
to have an objective procedure which 
would be useful in the evaluation of 
the effect of oral reserpine on a group 
of hypertensive patients, renal plasma 
iow was tested prior to and following 
administration of the drug. 


Material and Methods. Fifteen patients 


essential hypertension wer selected 
trom the Hypertension Clinic of St Luke's 
Hospital for this study. None had received 
ny hypotensive therapy. There were 5 males 
nd 10 females varying in ive from 41 to 

The blood pressure average varied from 


110 to 140 mm. of mercury. diastolic and 
1,0 to 240 mm systolic. 

Preliminary determinations were done on 
every patient, including roentgenogram 
thre chest electrocardiogram, — intravenous 
pyvelogram, blood urea nitrogen, phenolsul- 
phonphthalein excretion test, urinalysis, com- 
plete blood count. Regitine or benzodioxane 


spital New York New York ) 


tests were done to exclude th presence of 


a pheo hromocytoma 

Kleven cases showed evidence of left) ven- 
tricular hypertrophy by chest roentgenogram 
ol clectro irdiog) uh Iwo showed electro 
cardiographic signs of mvocardial damage 
Pwelve patients had a blood urea nitrogen 


below 15 mg./ ce ind three had higher 
values: 20 ia >| LL.M and 24 mg 
LOO) \.] 

Phe patients were grouped according to 
the classification of Smithwick*: wer 


asvimptomiaati and were classified in Group l 
! had minor changes of cardiac decompen- 
sation without failure, and were classified in 
Group 2; 5 were in congestive failure and had 
some sign of renal insufficiency and fell in 
Group 3. The last patient, L.M.. was ad- 
mitted to the hospital with signs of hype: 
tensive encephalopathy and papilledema and 
fell in Group 4 She was found to have a 
bronchogenic Carcinoma during her hospital- 
vation and al lobectomy was pe rformed 
Reserpine therapy was started 3 weeks after 
thr operation 

Digitalis and diuretics were given to some 
patients as indicated by their clinical condi- 
tion. 

Phe average blood pressure reading during 
the control period was taken as the pre- 
treatment blood pressure level. All readings 
were taken in the sitting position, using only 
the right arm and rep ated three times at 
intervals of one-half to one minute. The 
diastolic reading was taken at the disappear- 
ance of the last) sound. 

Renal plasma flow was estimated by the 
clearance of para-aminohippurate (PAH )7 
using the infusion technique described by 
Karle Berliner! The patient) was re- 
cumbent for one-half hour prior to starting 
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the whole period of the test. A cardiograms, and chest plates were repeated 
tion of 20 Na para-amino he post-treatment blood pressure was taken 
Was given intravenously to achieve is the iwerage of the readings of the last 
level of 1.5 mg per c three visits 
| roximate volume of — distribution 
PASI was taken as one-fith of the bods Results. The table summarizes de 


\ sustaining infusion of a solution tailed results of the renal plasma How 


0.56 to 1.65 mg. per 100 ce. of sodium determinations and blood pressure ay 
ppurate in the normal s S 
mol line wa erages prior to and following reser 


“Anase Tae pine therapy It is to be noted that the 


in. An hour was allowed to 
ind 3 blood samples wer: ligher renal plasma flow values have 
f this period at 10 min been recorded in the patients classified 
\BLI KEFEFECT OF ORAL RESERPINE ON RENAL PLASMA FLOW IN 
15 HYPERTENSIVE PATIENTS 
Renal I i Fl Bl I ure 
Bet After ther } i set After 
( \ ( i } ther therapy 
LA { 793 659 134 IS) 185/110) 1707100 
566 5320 16 100/130 2007130 
KM 350 570 1) 170/120 145/110 
15 | 507 599 5 200/110 180/100 
\ 520 174 220/105 
\.( 503 0 53 LO 200/120 
rs ) 564 508 36 310/125 
96 100 | 190/115 180/100 
\L.D { ) 534 507 6 1] 200/110 175/95 
30) 97 200/120 180/110 
A.M 74 1] LLO 190, LOO 
\.] 308 290/140 190/100 
150 160 10 900/125 170/110 
eM j I5¢ () 10 140 240/140 
Masia level of sodium para in Groups I and 2, while the lowest 
lI the ) ples did not 
were found in Groups 3 and 4 
) thie test was repeater 
: \fter 3 to 5 months of reserpine ther 
I technical determination of 
PAH nm i ording to the technique “apy, the blood pressure changes were 
Bratton | Marshall? minimal. One patient, A.]., had a de 
Miter the preliminary studies were com- crease in diastolic pressure of 40 mm 
pleted, reserpine was Given orallv as follows 
follow of Hg. This patient had severe conges 
0.25 m iven daily for 3 days. then 
ive failure and pulmonary edema 
radually ised to 9 tive al | 
laily i ivided doses of L mg. each. The when he was first seen. He was digi- 
patient naintained on this dosage and — talized prior to starting reserpine ther 
a clinic every 2 to 3 weeks. — gpy, While on digitalis and reserpine he 
| 
Blood pressure readings were taken as de improved and ii ined well-compen 
improved anc ell-co 
ribed al e at each visit. At the end of 9 I 
{ >) nt the renal plasma How studies, sated, 
blood urea nitrogen determinations, electro Five patients noted symptomatic 
Reserpine was generously provided by Dr. Jock L. Graeme of the Research Ds partment of 


the Ciba Pharmaceutical Co.. and by Dr. Walter Hoskins. Director of Clinical Investigation 
Warner-Chilcott Laboratories 
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improvement. The remaining 10 failed 
to note any. Many had some degree of 
sleepiness, depending on the dose and 
many noted nasal congestion (the lat- 
ter symptom was brought out most 
often only on careful questioning ). The 
majority degree of 
following treatment. No 
significant changes 


developed some 
bradveardia 
heart size were 
detected by roentgenogram nor were 
there any changes from the previous 
clectrocardiogram. 

Renal 
before 


tion showed less than 10% change in 


plasma flow determinations 


and after reserpine administra- 


patients: this is within the limit of 
accuracy of technique. The two follow 
ing cases showed a more significant 
chang 

CASI was 4l-vear-old 
Negress with known hypertension for 

Vears The blood betore 
therapy was 185/110. Renal function 
was excellent. An enlarged left) ven- 


tricle was demonstrated by roentgeno- 


pressure 


gram and the electrocardiogram show- 
ed right block. The 


renal plasma f flow before therapy Was 


bundle-branch 
793 cc./min. After 5 months of therapy 
the blood pressure came down to 170 
100, and the renal plasma How decreas- 
(a decrease of 18% 
within the normal range ). 

CASE 2. FLV. was a 45-vear-old white 
female known to be hypertensive for 


ed to 659 cec./min. 


lO vears. Her blood pressure on bed 
rest in the hospital ranged from 230 
135 to 200/105. Renal function was ex- 
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cellent. She was a very emotional 

dividual, subject to a great deal of con- 
cern regarding her blood pressure. The 
initial renal plasma flow determination 
was 520 ce./min. This was done after 
5 days of bed rest in the hospité il. Dur- 
ing this hospitalization the patient was 
\ month 
following the operation reserpine ther- 


upy was begun and 2 months later 


subjected to a pe ‘lvic repair. 


while the patient was ambulatory renal 
plasma flow was determined and found 
to be 
from the‘ 


346 cc./min., a decrease of 33% 
initial determination. 
Discussion. Trapold, Plummer and 
Yonkman’ have presented evidence 
that the 
ing reserpine therapy is referable to a 
lall in peripheral resistance rather than 
to a decrease in cardiac output. If such 
tall in peripheral resistance should al- 
so occur in the kidneys, an increase in 


fall in blood pressure follow- 


renal plasma flow could occur with a 
drop in blood pressure. 

In this study, no relation can be es- 
tablished between the degree of fall 
in blood pressure and the change in 
Thus it is probable 
1 peripheral resistance is 


renal plasma 
that the fall i 
not patteeatoe.. by a change in the 
resistance of the renal vessels. 

Summary and Conclusions. Renal 
plasma flow prior to and after reserpine 
therapy was studied in 15 patients with 
essential hypertension. No significant 
change in renal plasma flow was found. 
The blood pressure changes observed 
were minimal. 
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SUMMARIO IN INTERLINGUA 


Le Effecto de Reserpina Oral Super le Fluxo Renal de Plasma in Hypertension 
Studio Clinic de 15 Patientes 


Le tluxo renal de plasma esseva studiate ante e post therapia a reserpina in 
15 patientes con hypertension essential. Nulle cambiamento significative in le 
Huxo renal de plasma esseva notate. Le alterationes del pression sanguinee 


que esseva observate amontava a valores minimal 


See page for original articl 


SUMMARIO IN INTERLINGUA 


Resultatos del Tractamento de Hypertension per un Combination de Rauwolfia 
e Blocage Adrenergic 


|. Esseva comparate in un serie de 47 patientes con varie grados de hyperten 
sion le effectos hypotensive de Rauwolfia plus phenoxybenzamina e de Rauwolfia 
plus phenoxybenzamina plus protoveratrina 

2. Un significative responsa hypotensive reduction del pression sanguinee 
median per 20 mm Hg o plus) esseva attingite in $2 pro cento de un serie de 
28 patientes recipiente le combination de Rauwolfia, protoveratrina, e phenoxy 
benzamina. In un serie de 19 patientes recipiente solmente Rauwolfia plus 
phenoxybenzamina_ sin protoveratrina, un significative responsa del pression 
sanguinee esseva attingite in 74 pro cento del casos, sed iste serie consisteva de 
patientes in qui le morbo esseva levemente plus sever in tanto que illes omnes 
se habeva previemente monstrate non-respondente a Rauwolfia in isolation 

3. Effectos lateral de omne le regimes (includente Rauwolfia in isolation 
esseva observate in quasi le totalitate del patientes. In le regime a Rauwolfia 
plus protoveratrina plus phenoxybenzamina, le effectos lateral principal esseva 
congestion nasal, sedation e fatiga, augmento de appetito, vertigine, e brady 
cardia. Ben que tachycardia orthostatic es un del major effectos lateral de 
phenoxybenzamina in isolation, illo esseva notate rarmente post le uso del droga 
in combination con Rauwolfia e protoveratrina. Le requirite dosages de phenoxy 
benzamina in iste combination esseva grandemente reducite in comparation con 
le requirimentos del droga in isolation. 

!. Le resultatos indica que le combination de phenoxybenzamina con Rau 
wolfia—sin o con protoveratrina—es generalmente utile in le tractamento de 
omne grados de hypertension. Rauwolfia produce un blocage central de impulsos 
vasoconstrictive: phenoxybenzamina bloca impulsos vasoconstrictive peripherica 
mente. Le combination de iste duo effectos resulta in un potente reduction del 
pression sanguinee in patientes _hypertensive. 
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Beer, a beverage almost universally 
obtainable, has a high caloric, low pro- 
tein, and low sodium content'. Because 
of this it was determined to see if beer 
could be utilized in the low salt diet 
of renal disease without deleterious ef- 
fect on the cardiovascular renal svstem. 


Material and Methods. Five patients with 


chronic glomerulone phritis, 9 patients with 
Kimmoelstiel-Wilson’s disease, and 2 patients 
with ilignant hypertension were studied 
latients were placed on a regular 250) or 
500 me. sodium diet for a period of 3 davs 
During this time nonprotein nitrogen, car 
bon dioxide combining power, chlorides, so- 
dium, and potassium were measured the 
blood. Similarly, daily urinary outputs were 
measured for sodium, potassium, chlorides, 
uric acid, and albumin. An Addis count was 


done in all cases during this period, and 
phenolsulfonphthalein excretion and urea 
clearance studies were done in 6 patients at 
this time The fluid intake was restricted 
throughout to 2000 cc. a day. Urinary output, 
weight, and blood pressure were measured 
daily. Following this, the patients were 


- placed on a 250 or 500 mg. sodium 


diet in which one-quarter of the calories 
was supplied by beer (2.5 mg. of sodium 
per 100 cc.). Similar studies were made 


during a 5 or 10-day period in which 
the patients were on a beer-included diet. 


Comparisons of urinary output, Addis count, 
urea clearance, and phenolsulfonphthal in ex- 
cretion were made with the first period of 
study. Similarly, comparison of the nonpro 
tein nitrogen, carbon dioxide combining pow 
er, chlorides, sodium, and potassium the 
blood were made with the first period of study 
along with similar comparison of Clinical im 


provement o1 deterioration 


Results. Table | gives the nutritional 
construction of the regular 250 or 500 
meg. sodium diet and the diet after the 
inclusion of beer. Table 2 shows the 
mineral breakdown of the beer-includ- 
ed 250 or 500 mg. sodium diet. It will 
be seen that the addition of beer brings 
the calcium, phosphorus and iron con- 
tent over the National Research Coun- 
cil’s minimum requirements. Table 3 
presents a brief clinical summary of 
the 9 patients studied as to type of 
disease, clinical status, and duration of 
illness. 

It was found that patients on the 
beer-included diet tolerated this diet 
well. The diet in general was consid- 
ered by these patients to be more 
palatable than the regular hospital low 
sodium diet. 


(49) 


cl 
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Results of these studies are listed it 


Table 4 
min excretion, it will be noted that 
ot 


excretion urinary 


the diet containing beer. Four patients 
showed an increase in urinarv albumin 
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patients had a decrease in the 24-hou 


albumin while on 
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the diet 
patient 


less than 1 gm. while on 


containing beer, and one 
marked mcrease ot io 
gm. while on the diet containing beer 


de 


( 


Similarly, 4 patients showed a 
in the blood cell 
the Addis count while on the 


crease red 


ot 


nent 


FABLE | NUTRITIONAL CONTENT OF LOW SODIUM DIET BEFORE AND AFTER 
ADDITION OF BEER 
Dis B ] / 
D fdition of Be Beer Alon I ng B 
Calories 1177 to 1262 LSO to G40 1650 to 1900 
Protein 60 to 6S g to 4.30 vm 62 to 72 gn 
Carbol 117 to 124 gm Oto 67 vn 167 to LOL gn 
Fa 1) to 68 to 68 
to on bi) te 
to 470 mez to 45 my 254 te 
TABLE 2 MINIMAL CONTENT OF REGULAR HOSPITAL 500 MG. SODIUM DIET 
AND DIET INCLUDING BEER 
( / 
NERC mit ‘ illowance per da 10 gn 1S omy 
Beer-included 1.75 177 w | my 
fegular 1 500 mg. Na diet with milk on + gn omy 
FABLE 3 CLINICAL SUMMARY OF PATIENTS STUDIED ON LOW SODIUM 
BEER-INCLUDED DIET 
Vy. N Duration 
Patient Day Diagnos f ines Cli ( 
+4 CGlomerulonephritis I month toplu ted 
with nephrotic 
svndrome 
Mt 0) Chronic glomerulo 13 vears Critiens nt expires 
nephritis with ifter 10 son pr 
nephrotic svndrome ect 
IR AM) Chronic glomerulo veurs lp Fair: heart failure associ 
nephritis ated witl pertension 
f nepl 
LR tif Chronic glomerulo eCurs plus Poor ited ASHD 
nephritis with 
nephrotic svndrome 
E.L i 250) Chronic glomerulo 10 vears 0 Poor; high fixed NPN 
nephritis 
L.B 00 Malignant hyperten 2 vears 0 Fai fixed hypertension 
sion of 220 1830 
Ci 7 +0 Malignant hyperten 10 months 2 plus Poor B P 240 180 
sion Associated heart fail 
ure 
KS 19 250 Kimmelstiel-Wilson’s 1 vear 2 plus Poor; patient blind. Dia 
disease betes 17 years 
K.P 3 250 Kimmelstiel-Wilson’s 2 vears 3 plus Poor; diabetes 15 years 


cise Hse 
On diet 5 days 
On diet 10 days 
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diet containing beer, 3 patients showed 
no appreciable change in the red blood 
cell the Addis 


while on the diet containing beer, and 


component of count 
2 patients showed substantial increase 
in the red blood cell component ot the 
\ddis count while on the diet contain 
ing bee 

Urea clearance was measured during 
the control period and at the conclu 
sion of the period of administration of 
the beer-included diet The 


essentially un 


in 6 cases 


urea clearance WalS 


changed in 4 cases, and in 2 cases the 


urea clearance fell apprec iably while 


on the diet containing bee 


rABLE 5.—J. R. A 38-YEAR-OLD MALI 
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that the intake of beet 


even over this long period of time had 


will be noted 


no appreciable effect upon the renal 
the Addis 


phenolsul 


function as measured by 


count, urea clearance, thi 
fonphthalein excretion, or the nonpro 
tem nitrogen 

Discussion. In patients with chromic 
nephritis with or without the nephrotic 
addition of to the 
low salt diet showed no evidence cithes 
trom the laboratory 


standpoint that there was anv increased 


svndrome. the beet 


clinical or the 
deterioration the 


‘| here 


contamimg 


1h phrritic 
that the 
haste cl thre 


process 
cliet 


( al 


IS also no evidence 


beet 


COMPARISON OF RENAL FUNCTION AFTER ONE YEAR 
ON 500 MG. NA DIET CONTAINING 1,536 CC. OF BEER DAILY 
PSP VPN 
/ V 
Dry ( 1 ( 
\ /] 
Jume 1. 195 0 14 au 


Phe nolsulfonphthale excretion 


measured in one hour was studied on 


6 patients during the control period 
and during the period of the beer-in 


cluded diet. In 4 of these cases ther 


was no appreciable change and in 2 
patients the phenolsulfonphthalein ex 
cretion increased atter the diet includ 
ing beer was given. Study of the non 
protein nitrogen in all 9 cases while 
on the control period and while on the 
period of — the beer-included — diet 


showed no essential change between 
the two pe riods 
One (].R. 


trom chronic glomerulonephritis, was 


patient who suffered 
placed on a 500 mg. sodium diet which 
contained 1,536 cc. of beer per day. This 
diet was followed carefully for a period 
of one year. Table 5 shows the renal 
function status at the beginning of this 


diet and after one year on the diet. It 


lnprovement Similarh thre 


tration of beer for a 10-day period to 


KimmelstielW ilson's 


have 


patients with 
did not 
pre iable effect upon the natural course 


of thr No chang kidney 


function was noted in patients with 


lisease seem to any ap 


lise 
malignant hypertension by the admin 


diet. The ad 


ministration of beer to a patient with 


istration ol beer with th 


chronic glomerulonephritis the 
amounts of 1,536 cc. per dav tor one 
full vear showed no untoward effect 


clinically on the EXPE ted course of this 
disease. The renal function as measured 
by the urea clearance, nonprotein nitro- 
gen, phenolsulfonphthalein excretion 
and Addis count showed no changes 
The blood pressure rose and the 24 
hour output of albumin increased dur- 
ing this year, although this may have 
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been « Ypec ted in the course of the dis 
Cus process. 


Summary. Because of the increased 


palatability of the diet, beer may be 


used advantageously in the low. salt 


diet for treatment of kidney disease. 


USE OF BEER IN THE LOW SALT DIE de 
Its main value lies in the fact that one- 
fourth to one-third of the calories of 
an 1SOO calorie diet with 250 or 500 mg. 
of sodium may be provided for as little 
chemically assayed 


as 45 mg. of 


sodium. 
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SUMMARIO IN INTERLINGUA 


Le Uso de Bira in le Dieta a Basse Contento de Sal, con Referentia Special a 
Morbo Renal 


\ causa del resultante ganio in sapor, bira es un desirabile addition al dieta 
a basse contento de sal in le tractamento de morbo renal. Le major avantage del 
bira es le sequente: si le dieta es restringite a 1800 calorias con 250 0 500 mg de 
natrium, bira pote provider un quarto o un tertio del total de calorias sin apportar 


plus que 45 mg de chimicamente essavate natrium. 


See page 15 for original article 
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Le Nodulo Thyroide: Origine, Evolution, e Disposition 


Nodulos thvroide resulta usualmente de excesso de stimulo o excesso de effortio 
del glandula thyroide. Le disveloppamento del nodulos pote sed non debe esser 
precedite o accompaniate per hyperthyroidismo. Le factores que pote resultar— 
individualmente o in combination—in effortios excessive del glandula thyroide 
include: stresses emotive o physic: deficientia o abundantia de iodo; alimentos 
continente substantias strumogenic; compositos antithyroide; certe elementos, 
specialmente le halogenos e arsenium,; disturbationes de altere glandulas, special- 
mente del gonades; etc. Le resultante hypertrophia e hyperphasia es sequite per 
subinvolution, alteration in’ structura e function follicular, e le aggregation 
nodular de cellulas e folliculos anormal. Si le stimulo es gatis prolongate, multes 
del nodulos accresce a considerabile dimensiones. Le plus le periodo de stress 
anormal es prolongate, le plus grande deveni le tendentja del disveloppamento 
de complicationes secundari intra le areas nodular. Iste complicationes include 
le formation de “lacos colloide,” de hemorrhagias, e de calcification e malignitate. 

le medios therapeutic nunc disponibile pro prevenir o tractar strumas nodular 
include iodo, hormon thyroide, thyrotrophina, compositos antithyroide, radioiodo, 
intervention chirurgic, abstention ab alimentos strumogenic, e psychotherapia 
a senso commun. ste medios debe applicar se de maniera individualisate in 
consideration del characteristicas special del caso in mano. 


UNUSUAL RT SEGMENT DEVIATIONS IN ELECTROCARDIOGRAMS 


OF NORMAL PERSONS*® 
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NorMAL electrocardiograms charac Phe electrocardiographic feature noted 


the R 
standard leads 
und the left precordial leads 

this 


terized by an absence of anv iso-elec is usually the elevation o 


tric period between the QRS and the 
succeeding concordant T deflection are 


RT 


ment in one or all of the 


unusual when the resulting seg Isolated) examples of type of 


ment shift exceeds 0.1 mv. (Fig. 1 electrocardiographic pattern have been 
| 
aVR Vel]! V-4 
| | 
1 1 | 
Fig. | Electrocardiogram of white man aged 32 years. Blood pressure 124 of mercu 
systolic and 80 diastolic Complaints chiefly of concern about heart due to history of coronary 
disease in family. Occasional sharp substernal pain and vague pressure fee in anterior 
part ot chest not related to exertion Electrocardiogram at home had raise thre qu stion 
of coronary sclerosis. Results of physical ind laboratory examinations were entially normal 
m Abridgm«e nt of thesis submitted by Dr. Chelton to the Faculty of the Graduate School of 
the University of Minnesota in partial fulfillment of the requirements for the degree of Master 
ot Science Medicine 
+The Mayo Foundation, Rochester, Minnesota. is a part of the Graduate School of | the 


University of Minnesota 


) 
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standard texts, for ex- 
umple CGravbiel and White®, but no 


ettempt 


many 


study a 


made to 
until 


has been 


significant mumber recently 


clectro ardiographic analysis of data on 


study concerns the clinical and 


100 patients having tracings showing 
(0.1 
mW or more in standard or precor- 


RT segment elevations of 1 mm. 


dial leads. From the practical clinical 


Vit records had been 


DEVIATIONS ELECTROCARDIOGRA MS 


the same basic bio-electric mechanism 
may be operative in these physiologic 
elevations of the RT segment, as it is 
in the related to an 
pericarditis, is relevant to the discus- 


elevation acute 
sion, since in both it is probable that 
a polarized state of the myocardium in 
the epicardial region is the source of 
the recorded potentials. 

In isolated records, the question ot 
instrumental artefact, particularly with 


Es 
In 
V-1 35cm.| | 
| [| 
| 
40cm. 
| 
| | 
te 
| 45cm. A} A. 
ill 
‘| 
VE 52cm. Ly 
a Ne \ 
mms 
| »—KElectrocardiogram of white male physician, aged 28 years. Blood pressure 95 mm 
of mercury systolic and 70 diastolic. Mild irritable-bowel type symptoms, otherwise no com- 
plaints. Results of laboratory examinations and roentgenograms normal. After exercise-toler- 


test. the 


RT segments returned to the base line, returning to their previous elevation 


after 5 minutes’ rest 


sidered indicative of heart disease and 
the patient had been needlessly re- 
stricted frightened. However, it 
mav be noted that an isolated record 


and 


of this tvpe might well be consistent 
with or make one suspicious of an 
acute pericarditis, and only from a clin- 
ical correlation with a study of subse- 
quent records is interpretation clear 
and the electrocardiogram cleared of 
malign significance. The possibility that 


the use of direct-writing electrocardio- 
graphs wherein the writing lever does 
not return to the base line because of 
friction, might arise but we have not 
encountered such errors in practice. 

In this study the patients sent to the 
electrocardiographic laboratory who 
showed in their records elevation of the 
RT segment in any lead in which there 
was an R wave, absent S and positive 
T wave with an elevation of the seg- 


Uhre 


American Journal of the 


ment greater than | mm. were studied 
In the majority of instances, this ele- 
vation presented itself as a U-shaped 
or saddle-shaped connection of the R 
and T waves (Fig. 1) and in some in 
stances reached the remarkable height 
of 3 mm. or more. Usually this eleva 
tion was maximal in the precordial 
leads in the fourth and fifth positions, 


though in some instances it was maxi 
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tical electrocardiographic positions the 


RT vector was directed more ante 


iorly (maximal potential V-3 or 4 
whereas in those with a more horizontal 
or semihorizontal clectrocardiographic 
position it was directed more toward 
the left axilla. The vector can be dem 
onstrated in the vectorcardiogram and 
the ORS loop Is not completed to the 


iso-electric point (Fig. 4 


systolic ind liastolic 


Multipl 


complaints 


Electrocardiograms of white man aged 65 vears. Blood pressure 130 nim. of mercury 


chronic onstipation 


anterior-chest pain 


mal in one of the standard leads ( Fig. 
2) or the more anterior precordial leads 
(Fig. 3) 

The mean spatial vector of the sus- 
tained S\ stolic potential as constructed 
by the method of Grant and co-work- 
ers’ was in all cases directed inferiorly, 
anteriorly and to the left. In general, 
in those cases with semivertical or ver- 


The various electrocardiographic pe 
riods, that is, PR, QRS and QT, were 
calculated and were found to be within 
normal limits. Calculation of the QT 
index ( Bazett) was done on this group 
of patients, and it was found that the 
maximal and minimal OT index for the 
patients in each decade was also with 
in the limits of normal 


| 
V-3 V-3 
sande 
8-31-50 3-17-52 
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Ihe entire group was reviewed in ciographic laboratory. It is probable 
regard to clinical data to see if there — that this particular electrocardiographic 
were common factors. The vast major- pattern is persistent over the years, 
ity of patients with this electrocardio- — since in our series repeat clectrocar- 
craphic picture were between 30 and diograms taken more than one year 
0 vears of age at the time they were apart in 16 patients revealed the same 


seen here, corresponding to the distri- pattern (Fig. 3). The longest period 
Lution of the total group of patients between electrocardiograms was in a 
referred to the Mayo Clinic electrocar- patient whose tracing showed this pe- 


Vi 1—Electrocardiogram (a) and vector cardiograms (b and c) of a patient aged 43 

irs whose main complaints were chest pains of a nonorganic type. In the frontal (b) and 
savittal projections, the QRS loop continues into the T loop without return to the 
so-electric point. The vector would be represented by a line drawn from the. initial point 


of the ORS loop to the beginning of the T loop (Wilson tetrahedron!” system used in the 
recording. ) 


FLT ELL 
= 
ii 
a 
© x) | 
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culiar pattern in standard limb leads 
in 1938, and revealed the same pattern 
in 1952. It is interesting to note that 
there was only one woman in ow 
LOO cases, and there were but 
two Negroes 
the 
found this pattern chiefly in Negroes: 


however, this may at least partially be 


series ot 
This is at variance with 
by Goldman', who 


series studied 


explained by the difference in patient 
population 

It was tound that 46% 
tients presented with functional symp 


of these pa 


toms, and their primary diagnosis was 
that of functional illness. Twenty-three 
per cent had organic disease which was 
related to heart 
cent had no complaints and were con 


not disease. Ten per 


sidered to be in good health. It is most 
interesting to note that 32 patients in 
the total group had a specific complaint 
of chest-wall pain. In one patient com 
plaining of chest pain of recent onset 
serial electrocardiograms were neces 
sary to distinguish this condition trom 
acute pericarditis. Eighteen of the pa 
tients had organic heart disease. 

in 82% of the patients, ther 
Was art The 
IS% did have evidence of heart lesions 
although we did not feel that the elec 
trocardiographic 
related. 


diac 


hus 


no he disease. remaining 


picture was directly 
There Was ho evidence of car 
enlargement by teleoroentgeno 
Gram mM any Case. None of the patients 
had hypertensive cardiovascular dis- 
ease. Nine per cent had coronary dis- 
case manifested chiefly by mild angina 
pectoris. Eight per cent had valvular 
all of which 
and diagnosis was made on the basis 


lesions. were minimal, 
of auscultation alone. One patient had 
failure 4 
months previous to admission to the 


a history suggesting heart 
clinic but had no symptoms or other 
evidence of heart disease at the time 
we saw him. There was no electrocar 
diographic evidence of cardiac disease 


in the patients in the total group ex- 


di: 
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cept in those patients with coronary 
disease who showed significant electro 
cardiographic changes during exercise 
three pa 
in the latter 
who underwent exercise tests 
the RT 
pressed below the base line. 
Comment. That this unusual tracing 
is related to. the 


seems obvious. and the question wheth 


tolerance tests. There were 
tients with coronary disease 
category 
Wherein ar 


segment became 


ventricular gradient 
er it represents either a persiste nee of 
a polarized state of some portion ol 
the muscle or a very rapid repolariza 
ot of theoretic 


interest In four of Our cases esophag al 


tion some portion IS 


leads were done and al depression ol 


the RT segment at the atrial level was 
demonstrated, while only a slight dis 
tance beyond this at the ventricula 


elevation 
of the R1 with the electrod 
the the left 


considered evidence favor 


level there was an elevation of thi 
segment ( Figs. 2 and 5 
segment 
ventricle is 


ot a 
Wary endor ardial epi ardial vectol rath 


neal base of 


pr 


er than a simple apie il-base vector 


In 17 cases exercise-tolerance tests 
were done. It was found each of 
these cases that immediately after ex 
ercise the RT segments were at the iso 
electric level. The sustained systolic po 
tential was again evident after 5 min 
utes rest. 

In the beginning of the study there 
seemed to be an unusual Frequency of 
the diagnosis of anxiety tension state 


This fact immediately 


the records might be 


suggested that 
related in part 
at least to effects of nerve impulses to 
the heart, a possibility that was more 
readily accepted for consideration since 
experimental interruption of the sym 
pathetic pathways in animals has been 
observed to result in RT segment ele 
vation, as discussed by one of us Bur 
chell ) the paper 
dealing with the electrocardiographic 


and associates in 


changes in experimental pericarditis. In 
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some patients we used drugs known to 
affect the nervous stimulation of the 
heart in an attempt to produce a 
change in the tracings. Five patients 
received atropine, two received metha 
choline (Mecholyl), and two received 
Hydergine, all ‘in small therapeutic 
doses. However, the doses might well be 
pharmacologically inadequate. There 
is the temptation to revive the some- 
what discredited term “excess vago 


DEVIATIONS IN ELECTROCARDIOGRA MS 


the QT interval may be shortened but 
if a differential effect on the muscle 
lavers exists, it is in favor of endocar- 
dial, not epicardial, layers. We were 
unable to note any change in the RT 
segment elevation with the use of these 
drugs, except in one case in which 20 
minutes after administration of atro- 
pine there was an increase in RT seg- 
ment elevation. 

It is probable that the sustained po- 


Kig. 5.—Electrocardiogram of white man aged 36 vears. Blood pressure 120 mm. of mercury 
ystolic and 80 diastolic. Multiple functional complaints of episodic diarrhea, twitching of 
left side of face, low-back ache. Examination revealed apical systolic murmur (grade 1). 


Results of all laboratory studies and roentgenograms were normal 


tonia” as a theoretic etiologic possi- 
bility, particularly since it has been 
demonstrated in animals that acetyl- 
choline or vagus stimulation will ac- 
celerate repolarization ot myocardial 
tissue**. Also many of these patients 
had gastrointestinal complaints — to 
which vagal autonomic impulses might 
have contributed.  Digitalis'' may 
shorten the period of depolarization 
of the activated myocardial fiber and 


tential seen during this usually iso- 
electric period of the electrocardiogram 
represents early repolarization in the 
subepicardial myocardium occurring 
before depolarization (or “activation” 
of the whole ventricle has been com- 
pleted. In small animals the R= spike 
and T wave in the electrocardiogram 
may be so fused that any semblance of 
an iso-electric period is lost and _ this 
finding in mice has been studied ip 


43 
at 
In 


GO The American Journal of the 


detail by Richards associates’. 


Whether thei 


frequency response of the galvanom 


recording equipment 


eter and amp lific r, and speed ot photo 
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RT segment. in precordial or limb 
leads, has been presented 

One hundred patients having this 


clectrocardiographic pattern have been 


graphic camera ) Was adequate to de studied. It was found that $2% had 

lineate the ORS-T waves is somewhat no heart disease. The remaining LS‘ 
A 

Guestionable but one may feel assured had heart lesions which were not felt 


that no true iso-electric period was pres to be responsible for this type of trac 


ing. Thirty-two per cent complained 


ent. One may mention that in ow 
of pain believed to be originating in 
A the chest wall. It is pointed out that 
electrocardiogram at slow speeds tor 
ae 1) this normal tracing must be differen 
examp mm. per secon as i 
4 tiated trom those indicative of acute 
centuater © Impression of a high RT pericarditis or myocardial injurv. Ex 


segment, while recording at more rapid ercise produced a return of the RT seg 


We felt that this 


segment elevation was best explained 


camera speeds (for example, 50 mm 


the 


ment to the base line 


pel second has diminished 1M) 


pression. by early repolarization in the subepi 


Summary. A normal but peculiar — cardial myocardium, betore the activa 
electrocardiographic pattern, wherein tion (ol depolarization of the whole 
there is an unusual elevation of the ventricle had been completed 
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Deviationes Inusual del Segmento RT in Electrocardiogrammas de 
Individuos Normal 


Ks presentate un normal sed inusual configuration electrocardiographic in que 
se nota un remarcabile elevation del segmento RT, tanto in derivationes precordial 
como etiam in derivationes del extremitates. 

Cento patientes exhibiente iste configuration ha essite studiate. Esseva 
alters 


habeva lesiones cardiac que non poteva esser considerate como  responsabile 


CO 
statate que $2 pro cento habeva nulle morbo cardiac. Le 1S pro cento 


ro iste typo de registration. Trenta-duo pro cento se plangeva de dolores 
| 


apparentemente originari del pariete thoracic. Es signalate que iste normal typo 
de registration debe esser differentiate ab le typo de registration que indica 
acute pericarditis o lesiones mvocardiac. Post exercitio le segmento RT retornava 
al linea de base. 

Nostre conclusion esseva que iste elevation del segmento RT se explica melio 
per un precoce repolarisation in le myocardio subepicardiac ante le completion 


del activation (0 dispolarisation ) del integre ventriculo. 


THE EFFECT OF HEPARIN ON THE CEREBRAL BLOOD FLOW 
OF ELDERLY STATE HOSPITAL PATIENTS® 


By Roserr W. 


M.D. 


ASSISTANT PROFESSOR OF MEDICINI 


My the Arkansas State Hospital and Department of Medicine, University of Arkansas 
School of Medicine, Littl Rock Arkansas 


\xy therapy that might be of value 
in increasing the cerebral blood flow 
and cerebral metabolism in patients 
with cerebral atherosclerosis could sig 
nificantly alter the poor prognosis 
usually afforded these patients. With 
the development. of techniques ( Kety 
and Schmidt" 
ment of the cerebral blood flow, a 
method is available for direct quantita- 
tive determination of improvement. of 
the cerebral blood flow during therapv. 
This study presents the results ob- 
served in aged patients before and 
after the administration of a single 
dose ol heparin 

Phe tact that the cerebral blood flow 
is reduced in aged patients with either 
svmptoms of cerebral atherosclerosis or 
senile dementia has been shown by 
14.16 It has 
been shown that an increase in the 


several investigators?" 


cerebral flow can be obtained by ad- 
ministering 5 to 7% carbon dioxide to 
some of these patients?! but other 
therapies have been of little value’ 

The use of heparin’ coronary 
atherosclerosis has been suggested by 
several investigators’> to be of value in 
decreasing anginal attacks. Others**, 
using the double blind method, have 
found that there is no significant dif- 
ference of the effect in the symptoma- 
tology between the heparin treated pa- 
tients and the placebo treated patients. 
The results of most of these studies 


*The he parin for this study was supplied by 


for objective measure- ’ 


te date have been summarized by 
Brown and Rvkert®. Wright and Me- 
Devitt" reported on the use of 
Dicumarol and. similar anticoagulants 
in patients with cerebral thrombosis, 
and their work suggested that anticoag- 
ulants may play a significant role in 
the prevention of cerebral thromboses. 
In the present study, however, heparin 
was not used because of its anticoagu- 
lant effect, but for its effect on lipo- 
protem, chylomicron, or neutral fat 
content of serum*" and thus possibly 
increasing the cerebral blood flow. 


Methods. These observations were made 
in the Arkansas State Hospital on 11 patients 
over the age of 65. who had evidence of 
senile mental deterioration or evidence of a 
cerebrovascular accident in the past, or both 
Patients were not studied if they had had a 
recent cerebrovascular accident. The cerebral 
blood flow CBF) was determined by the 
nitrous oxide technique as described by Kety 
and Schmidt!" and modified by Scheinberg 
and Stead!*. Oxygen determinations were 
made according to the method of Peters and 
Van Slvke!2. Blood pressures were taken at 
minute intervals with a mercury manometet 
and were ave raged to obtain the mean arterial 
blood pressure. The values were calculated 
as described by Scheinberg and Stead! and 
reported as follows: CBF as cc. blood/100 gm. 
of brain/minute, for cerebral vascular resis- 
tance (CVR) as mm. Hg/ce. blood/100 gm. 
brain/minute and cerebral oxygen utilization 
(CMRO.) as cc. O./100 gm. brain/minute. 

The control study was made with the pa- 
tient in the fasting state. Twenty-four to 72 
hours later a repeat’ study was made 3 hours 
after the patient had received 200 mg. of 


Dr. J. P. Webb of the Upjohn Company, and 


the study was supported by a grant from the | pjohn Company. 
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heparin intravenously. The experimental study 
was done with caution because of the possibil 
ot at the 
firm pressure was applied at the sites of both 


the 


ity hemorrhage puncture site and 


arterial and venous punctures for a pe riod 


of 15 to 20 minutes after the procedure had 
been completed Two patients developed 
ecchymoses of the neck as the result of the 
jugular ven puncture but these were minor 
No serious complications were encountered 
Control studies were made on 6 voung 
patients under the ige of 40 for cor Iparison 
with this croup 
RESULTS OF CBF A 
BEFORE AND A 
CBI 
2. G.I 70 
6. FG 71 
9, CG 71 
lO. RE 73 2 Is 
i. Dw 71 
Mean 73 4 
No significant difference in comparisot 
uhove values by the tes 
LEGENI 
( Bl cerebral! How is ne 
CMRO cerebral oxvgen utilization 
CVR cerebral vascular resistance 
| Pretreatment study 
II Study 3 hours after 200 my 
Results. The results obtained in 6 
voung peopl under the age of 40 
agree with the results of Kety and 
Schmidt'® and Fazekas, Alman= and 
Bessmen®, but are lower than those re 
ported by Scheinberg and Stead'®. The 
mean findings in this group were as 
follows: age, 35 vears: CBF, 53. ce. 
of  blood/minute/100 gm. brain: 
CMRO., 3.9 cc. oxvgen/minute/100 
gm. brain; and CVR, 18 mm. Hg 
cc. blood/minute/100 gm. brain. The 


group of elderly patients with evidence 
of central nervous system disease had 
a rather remarkable decrease in their 


CBF, CMRO. and an increase in CVR 
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All 
dit 
(p 


agree 


in comparison to normal controls 
at 
ferent 

Ol are 
ment with works of other authors ex 
cept that the mean CBF for the elderly 
group reported here is slightly but not 


these values are. significantly 
the 
These findings 


from normal control 


in 


less than others have re 
de 


mental 


significantly 


ported No attempt was made to 
the 


ability of the patients but varving de 


termine quantitative ly 


ND CEREBRAL METABOLISM 
HEPARIN 

CMRO CUR 

/ / 

2.4 2.7 ) 

2.7 

2.7 

2 | 2.7 4) 

) 0) ) 

» 4 0 

2.7 

rofl thre bet we | 1] 
100 gm. brain minute 
ismm. Hy ce. blood 100 gm. brain minute 
f heparin 
grees of impairment of judgment 
mMemMOry, general knowl dge. and emo 
tional stability were present in all pa 
tients 

The studies, after administration of 

heparin, failed to reveal any significant 
change in any of the determinations, 
and there was no obvious improve 
ment in the patient's mental ability 
The results of the study are shown in 


Table 1. 

Because of the possibility of there 
being a different response of patients 
had had stroke and 
those with senile dementia, as noted 


who an obvious 


by Schieve and Wilson in the respon- 
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siveness of these groups of patients to 
CO,'", six patients with cerebrovascular 
accidents are compared with the 5 
patients in whom no history or evi- 
dence of a cerebrovascular accident 
was obtained. Again no significant dif- 
ference was noted either in pretreated 
or treated groups. The mean results are 


able 


tent of the blood, it is certainly not 
reflected by any increase of the cere- 
bral blood How or cerebral metabolism. 
The possibility that prolonged treat- 
ment might alter cerebral hemodynam- 
ics and cerebral metabolism is to be 
considered but at present there is no 
evidence to suggest that such would be 
the case. 


PABLE 2. COMPARISON OF PATIENTS WITH VASCULAR ACCIDENTS 
AND PATIENTS WITH SENILE DEMENTIA 


CBI 

CVA patients 
Patients to 6 ] 
Average age: 71 
Setmile dementia 
Patients 7 to Table 1 4 


\ 73 


CMRO CUR 

I] 
2 4 > | > | 
4 7 ; 4 


Comments. Even though heparin has 
been suggested to have effect in pre- 
venting and improving atherosclerotic 
lesion in animals, its relationship in 
human atherosclerosis is certainly not 
clear. The varving reports of its eth- 
ciency in angina pectoris seem to indi- 
cate that heparin probably has little 
or no value in treatment of this dis- 
order 

This study certainly indicates that 
it heparin has any action whereby it 


might improve or change the lipid con- 


Summary. Cerebral blood flow, cere- 
bral utilization, and cerebral 
vascular resistance were determined in 
1] aged patients with evidence of 
cerebrovascular disease before and 
after administration of 200 mg. of 
heparin intravenously. All of these pa- 
tients had a significantly lower CBF 
and CMRO, and a significantly ele- 
vated CVR when compared to normal 
control patients. There was no signifi- 
cant change noted in any of the above 
values following administration — of 
heparin. 
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SUMMARIO IN INTERLINGUA 


Le Effecto de Heparina Super le Fluxo Sanguinee Cerebral in Patientes de 
Etate Avantiate in un Hospital Statal 


Le fuxo sanguinee cerebral, le utilisation cerebral de oxvgeno, e le resistentia 
cerebro-vascular esseva mesurate ante e post le injection intravenose de 200 mg 
heparina in 11 patientes de grande etate con symptomas de morbo cerebro 
vascular. In omnes le fluxo Sanguimmee cerebral e le utilisation cerebral de oxy Feno 
esseva significativemente inferior e le resistentia cerebro-vascular esseva signifi 
cativemente superior al valores obtenite ab normal patientes de controlo. Null 
significative cambiamento del valores studiate esseva notate post le administration 


de na 


de 
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me 
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nifi 
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IN order to assess the possible value 
of preganglionic versus postganglionic 
sympathec tomy in the treatment of cer- 
tain vascular or atrophic lesions of the 
brain, 20 patients have had the superior 
cervical sympathetic ganglion excised 
on one side, while on the opposite side 

portion of the chain below the gan- 
glion was excised leaving the ganglion 
in situ 

Of these 
in the 
the remaining 6, there is no mention 
in the record of parotid pain and the 
patients have not responded to ques- 


20 patients, 14 have pain 


parotid region on eating. In 


tionnaires regarding it. The pain ap- 
peared during the second week after 
in approximately 
half of the cases it has become milder 


operation and w hile 


over a period of several months, it has 
never cleared completely although the 
cases have been followed for periods 
up to 6 vears 

This pain, bhebind the angle of the 
mandible, 
which the 
has been excised and never on the side 
of the preganglionic sympathectomy. 
The pain occurs with the first bite of 
tood and after a matter of seconds dis- 
ippears and usually does not return 
The pa- 
“It is just like 

Tart foods 


occurs only on the side on 
superior cervical ganglion 


luring the rest of the meal. 
tient will sometimes say, 
vhen I had the mumps. 


cause the pain in greater severity, and 
chewing tasteless substances does not 
provoke it. 

The fact that this pain on eating 
occurs only on the side of the gan- 
glionectomy, and only after sufficient 
time has elapsed for degeneration of 
the postganglionic neuron, suggests 
that such degeneration may be neces- 
sary to its occurrence. The similarity 
of this pain to that experienced in 
mumps indicates that it is perhaps the 
result of sudden increase in intracap- 
sular tension occurring as a reflex re- 
sponse to the gustatory stimulus. 

Atropine sulphate, 1/75. gr., 
venously given prior to 


intra- 
eating does 
not prevent the occurrence of the pain. 
One gram of tetraethvlammonium 
chloride (TEAC) given” intramuscu- 
larly does prevent it. The failure of 
atropine to prevent this pain indicates 
that it is not due to a sudden production 
of saliva, but it does not exclude ex- 
cessive vasodilation within the gland 
as the mechanism, because atropine, 
which inhibits salivarv secretion, does 
not affect parasympi athetic vasodilator 
activitv. On the other hand, TEAC, by 
blocking ganglion transmission, inhibits 
both secretory and parasympathetic 
vasodilator activity and does prevent 
the pain. 

The fact that the pain never occurs 


Meo 
65 


tot) Thre 


on the preganglionic —sympathecto- 


mized side, suggests that residual or 
autonomous activity in the de-efterent- 
ed ganglionic neuron furnishes sufh- 
cient antagonism to the gustatory para- 
sympathetic discharge so that the 
resulting vasodilation is kept within 
bounds. In this regard, 


states that the decentralized 


physiologic 
Babkin 
superior cervical sympathetic ganglion 

still sends some tonic impulses to 
This 


autonomous activity mav be related to 


the glandular blood vessels. 


supersensitivity to acetylcholine which 
develops in the decentralized superior 
cervical ganglion as was demonstrated 
by Cannon Rosenblueth?, by 
Simeone, Cannon and Rosenblueth!", 
by Rosenblueth and Cannon" and 
by Chauchard*, 


the postganglionic neuron has degen 


Conversely, when 
erated, parasympathetic activity is un- 


opposed and excessive vasodilation 
occurs with resulting increased intra- 
elandular tension 

Denervation sensitivity in the parot- 
id arterioles also suggests itself as the 
explanation of this pain. In that case 
one would have to assume that. this 
degeneration of the postganglionic sym 
pathetic 


pathetic vasodilation by sensitizing the 


neuron potentiates parasym- 


parotid arterioles to acetylcholine re- 
leased by the gustatory reflex. The 
work of Simeone and Maes"! 
this explanation unlikely 
showed that 
sympathetic 


renders 
since these 
chronic 


authors while 


denervation renders the 
submaxillary gland more sensitive to 
pilocarpine, epinephrine and acetylcho- 
line, these effects are probably exerted 
on the secretory cells directly and are 
not referable to vascular effects. 

Phat there may be less inhibition of 
parasympathetic activity to some 
cephalad structures following postgan- 
than 
preganglionic procedure was demon- 


strated by Millonig, 


clionic s\ mpathectomy after a 


Harris and Gard- 
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ner® who found that the nasal symp- 
toms following sympathectomy “were 
severest in the cases of superior cer- 
vical ganglionectomy; they were less 
in degree in the cases of stellate gan- 
glionectomy, and still less in degree in 
thoracic rhizot- 


clinical 


the cases of 
omy. Furthermore, — their 
methods, though crude, failed to dem 
onstrate increased vascular sensitivity 
of the pre- or post-ganglionic sympa 
thectomized nasal mucosa to epineph- 
rine, whether applied topically or given 
parenterally. 

In an effort to determine whether 
this pain in the parotid gland was due 
to uninhibited parasympathetic actiy 
itv, it was decided that an observation 
should be made of the effect on this 
symptom of 9th nerve section (pregan 
glionic parasympathectomy ). This pro 
cedure has been carried out in 2 cases 
Both of these patients experienced im 


mediate relief of the pain 


Case Reports. case 1. E. H., a 46-year-old 
rressive difficulty in 


man, complained ot pro 


walking for one veal He exhibited COATS 


rotary nystagmus, staggered markedly 
to either side when walk ne Dh Romberg 
test was strongly positive, and there were 


some mild pyramidal tract signs on the left 


Pneumoencephalography disclosed an 
increased — volume ot cerebrospinal fluid 
measuring 215 The films disclosed severe 
atrophy of the cerebellum. The diagnosis was 


primary cerebellar atrophy 
Bilateral cervical sympathectomy was sug 
cre sted in the hope that it 


ol his ise is¢ On 


might retard 


the relentless progress 
February 17, 1953, the left superior cervical 
sympathe tic ganglion was excised, and a pre 
ganglionic sympathectomy was performed on 
the right side by excision of a portion ot 
the sympathetic chain below the superior cet 
vical ganglion On the 7th postoperative day 
the patient developed pain in the region of 
the left parotid gland at the 


each meal. At follow up eX unination 3 months 


bye Cinnin’ ot 


later, the parotid pain was so severe that he 
dreaded to eat. Five months after the cervical 
sympathectomy, the left 9th nerve was divid 
ed intracranially between silver clips. This 


was followed by immediate and complete 
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Gardner: 


relief of the parotid pain when eating. A 
biopsy of the cerebellum at this time showed 
t very pronounced decrease in Purkinje cells 
Thirteen days after this operation the pain 
rer urred but h milder and More tran 
ient form. When seen a year later he was 
till experiencing this mild pain in the lett 
parotid gland with the first few bites of 
food. His cerebellar symptoms had progressed 


We believe that the explanation as to 
why relief of the pain in this case was 
not complete is afforded by the demon- 
stration by Reichert and Poth? that 
while most of the parasympathetic sup- 
ply to the parotid gland is of 9th nerve 
origin, there are also some 7th nerve 
fibers to the gland. These authors 
showed that section of either the 7th 
or 9th nerve causes a marked tempor- 
iy decrease salivary” secretion. in 
both the submaxillary and parotid 
‘lands with subsequent partial recov- 
ery. They state that, in man, the sali- 
vary glands all receive secretory fibers 
from both the 7th and 9th nerves. This 
work, therefore, demonstrated that the 
accepted belief that the 
secretory supply to the parotid gland 

entirely of 9th nerve origin is not 


commonly 


orrect. The partial recurrence of the 
pain in the above case, believe, is 
lue to 7th nerve salivary impulses 
vhich, of course, were not interrupted 
by the division of the 9th nerve. The 
flect of the 7th nerve impulses on the 
warotid gland in this case are perhaps 
otentiated by denervation sensitivity 
iot only in the gland itself but also 
n the decentralized otic ganglion. 
Kmmelin', in this regard, demonstrated 
hat a supersensitivity develops in the 
urasympathetic ganglion disconnected 
rom the central nervous system just 
s it does in the sympathetic ganglion 
hich is similarly treated. 


2. R. 44-vear-old) man, was 
dlerately hypertensive and arteriosclerotic 
d for 7 weeks had been subject to transient 
ells of weakness and numbness of the right 


» and leg associated with slowness and 
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thickness of speech. 3 of his recent spells 
there was jerking of the right arm and leg. 
These attacks were not controlled by anti- 
convulsant medication. A left carotid arterio- 
gram showed an abrupt termination of the 
dye column in the anterior cerebral artery 
3 cm. beyond its point of origin. A pneumo- 
encephalogram showed no evidence of tumor. 
The diagnosis iM 


this case was cerebral vas- 
cular occlusion with associated episodes ot 
vascular spasm. On June 22, 1954, bilateral 
cervical sympathectomy was carried out. On 
the left side the superior cervical sympathetic 
ganglion was excised and on the right side 
portion of the chain below this ganglion 
was excised. On the fifth postoperative day 
he had an episode ot numbness and jerking 
of the right arm with some difficulty in 
speaking. 

When seen Il weeks later, the patient 
reported that with continued anticonvulsant 
medication he had experienced no further 
episodes but he was very distressed by the 
development of severe pain in the region of 
the lett parotid gland He stated that this 
started one week after operation. It began 
with the first bite of food and continued 
throughout the meal. The pain was so severe 
that it interfered with eating and the patient 
had lost 15 pounds since his previous admis- 
sion. On September 7. 1954, the left 9th 
perve was divided intracranially between 
silver clips This was followed by complete 
relief of the parotid pain and he was eating 
well when discharged 7 days later. Three 
months after this operation, he reported that 
hie had experienced no more pain on eating 
and had gained 8 pounds in weight. He was 
still free of the attacks which had preceded 
his cervical sympathectomy 


Discussion. Since the capsule of the 
parotid gland is traversed by the auric- 
ulotemporal branch of the trigeminal 
nerve, it seems reasonable to suppose 
that the gland should receive rich 
supply of sensory fibers from this 
source. This may e xphi tin why the parot- 
id is the salivary gland most apt to 
be painful when affected by mumps. 

The sympathetic nerve supply to the 
parotid gland consists of postganglionic 
fibers from the superior cervical sympa- 
thetic ganglion which reach the gland 
by way of the auriculotemporal nerve. 
The parasympathetic innervation con- 
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sists mainly of 9th nerve impulses orig 
inating in the inferior salivatory nu 
cleus which arrive at the otic ganglion 
by way of the glossopharyngeal, Jacob- 
son's nerve, the tympanic plexus and 
the lesser superficial petrosal nerve 
From the otic ganglion, postganglioni¢ 
fibers pass to the neighboring auriculo 
temporal branch of the mandibula 
nerve. The auriculotemporal nerve re 
ceives some communicating branches 
from the facial nerve just medial to 
the ramus of the mandible and it is pos 
sibly by wavy of these branches that 
the parotid gland receives its Tth nerve 
secretory innervation described — by 
Reichert and Poth*. Another possibility 
is that parasympathetic fibers leave the 
Tth nerve during its actual passage 
through the gland. 

According to earlier physiologic con 
ce pts, the serous cells in all of the sal 
vary glands are innervated through the 
parasympathetic nerves; the mucous 
cells) through the sympathetic; the 
blood vessels through both the sympa 
thetic and parasympathetic. However, 
Kuntz and Richins” showed that de 
generation of the sympathetic nerve 
fibers following superior cervical gan 
vlionectomy resulted in marked reduc 
tion in the number of nerve fibers ré 
lated to the blood vessels, but not in 
complete elimination of the innervation 
of the vascular bed. On the other hand 
degeneration of nerve fibers interrupted 
by section of the auriculotemporal 
nerve at its site of origin ( postgan 
glionic parasympathectomy ) resulted 
in} complete elimination of the plexuses 
around the ducts and alveoli of the par 
otid gland. Their data, thev believe, 
warrant a general conclusion that, con 
trary to current physiologic teaching, 


the sympathetic nerves in the salivary 
glands supply mainly the blood vessels, 
while the innervation of the glandula 
elements is mainly, perhaps exclusively, 
parasvmpathetic 

Richins and Kuntz subsequently 
brought forth evidence that the sym 
pathetics do inhibit parasympathetic 
salivary secretion. They showed. that 
in the cat, following de pression of the 
adrenergic nerves by intravenous ad 
ministration of ergotoxin, both direct 
and reflex parasympathetic stimulation 
resulted earlier and more coplous 
secretory activity of the submandibular 
and parotid glands. This effect was 
more striking in the case of the sub 
mandibular than the parotid gland 
Since there was no anatomic interrup 
tion of the sympathetic nerve supply 
in these experiments, the increased re 
sponses cannot be explained the 
basis of denervation sensitization but 
rather to release from inhibition by 
sympathetic activity 

Summary and Conclusions. Pain in 
the parotid gland, initiated by eating 
follows degeneration of its postgan 
vlionic sympathetic nerve supply (su 
perior cervical ganglionectomy It 
does not occur after preganglionic sym 
pathectomy. This pain is not prevented 
atropine but is prevented by tet 
racthvlammonium chloride. It is re 
lieved by preganglionic parasympathec 
These data 
suggest that the decentralized neurons 


tomy (9th nerve section 


in the superior cervical sympathetic 
ganglion are capable of autonomous 
activity. This activity is sufficient. to 
antagonize gustatory parasympathetic 
activity so that vasodilation is held 
within phy siologic bounds and does not 
result in parotid pain 
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SUMIMARIO CONCLUSIONES INO INTERLINGUA 


Dolor del Glandula Parotide Post Ganglionectomia Cervical Superior: Un 
E-xemplo Clinic del Action Antagonistic del Systemas Parasympathic ¢ Sympathic 


Le acto del mangiar initia dolor del glandula parotide post degeneration de 
su postganglionic innervation sympathic (ganglionectomia cervical superior ). 
Nulle tal dolor occurre post svmpathectomia preganglionic. Le dolor es prevenite 
per chlorido de tetraethvlammonium sed non per atropina. Ilo es alleviate per 
parasvmpathectomia preganglionic (section del 9ve nervo 

Iste datos supporta le conclusion que le neurones discentralisate in le svmpathic 
ganglion cervical superior es capace de activitate autonome. Iste activitate 
suffice pro antagonisar le activitate parasympathic gustatori de maniera que le 
vasodilatation es restringite a intra le limites physiologic non resulta in 
dolores parotide 
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VIRULENCE OF ISONIAZID-RESISTANT TUBERCLE BACILLI IN MAN 


By ArcHiBALp C. Conen, VID. 


AND 


Grorce C. Gursxy. M.D. 


Krom t Puberculosis Service. Veterans Administration Hospit il, Butler, Pem 


lr HAS been established that tubercle 
bacilli made highly resistant to isonia 
zid by serial transfer in drug-containing 
culture media often lose their viru 
lence for guinea-pigs, and the same 
thing is true of drug-resistant organ 
isms obtained from patients who have 
been treated with isoniazid'. This is 
not a constant finding Several in- 
vestigators have been able to produce 
progressive disease in guinea-pigs with 
isoniazid-resistant bacilli. 

In view of these facts it seemed 
worth while to find out whether isonia 


zid-resistant organisms commonly lose 


TABLE | RESULTS OF PROLONGED 


as in the control. Fiftv-two patients 
have been observed for more than 2 
months atter their organisms had be 
come thus resistant, the average follow 
up period being 9.2 months. The find 
ings indicate that the results in guinea 
pigs cannot be transterred to man, for 
patients whose bacilli are isoniazid 
resistant often show progressive dis 

Of the 52 cases, 1S showed progres 
sion of the pulmonary disease. The ex 
tent of the progression was slight in 
10, moderate in 4, and marked in 4 
In most cases this took the form. of 


THERAPY WITH ISONIAZID IN| PATIENTS 


HAVING ISONTAZID-RESISTANT ORGANISMS 


Local Extension 


No. of Cas Slight Moderate Ma 


LO 


their virulence for man. If this were 
true, it would be of great importance 
in the treatment of human tuberculosis 
and in the control of tuberculosis, fon 
the bacilli, rendered resistant to isonia- 
zid, might be unable to cause further 
disease in the patient and might be 
unable to cause new disease in others. 
Accordingly it was decided to study the 
fate of those patients found to have 
isoniazid-resistant organisms at our hos- 
pital. 

We consider a_ strain of bacilli 
to be resistant if it grows as well in 
5 micrograms (meg.) of isoniazid/ce. 
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extension of existing foci but, some 
times apparently new lesions (broncho 
Fenic spreads developed. New extra 
pulmonary lesions did not develop at 
all. There were 6 deaths and 4. nec- 
ropsies in this group. In the necropsied 
cases, florid, rapidly-spreading lesions 
were not seen: nevertheless fresh bron 
chopneumonic lesions and fresh cavi 
ties occurred. The large cavities which 
were sometimes present were old, 
fairly clean, and seldom surrounded by 
much exudate; sometimes there was a 
little epithelization, but no. cavities 
were completely lined with epithelium 
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Cohen et al.: 


here were no intestinal lesions. It will 
be seen that even in the fatal cases 
rapid and unrestrained progression of 
disease did not occur. Yet the impor- 
tant point is that there was progression 
in a considerable number of cases. 


Case Reports. Several illustrative cases are 

re porte cl 
| The patient was a Negro, 52 
vears of age, Whase disease was first diagnosed 
195] He was admitted to this hospital 


April 21, 1952, with extensive pulmonary 


uberculosi ind tuberculous larvngitis. He 
treated with streptomycin and PAS until 
October 30, 1952, and then isoniazid 300 
daily was added to his previous treat 
nt. By March 6, 1953, (four months after 
id therapy was begun), the bacilli 
ew as well in 5 meg./cec. as in the control 
| close a left upper lobe cavity a lett 
oracoplasty was done on November 9, 1953 
la lett Ipper lobectomy on December 8, 
53. The resected tissue contained many 
tubercle ind many tubercle bacilli. A 
Del bs ipulat abscess Was found 
1 drained on January 15, 1954. This ab- 
had developed 10 months after the 
le b Hi had become resistant to 
ask 2. ‘The patient was a white man 
60 vears of e. He received isoniazid since 
ily 1952. O November 20, 1952, the 
bercle bacilli were resistant to 5 meg. isonia 
| Phe disease progressed steadily until 
death on June 24, 1953 Necropsy showed 
tensive — bilateral pulmonary tuberculosis, 
th evidence of recent bronchogenic spread 
multiple recent cavitation in the left 
wer lobe and in the right middle and lower 


In this case there was steady progres- 
m of disease leading to death 11 months 
fter isoniazid treatment was started and 7 
nths after the bacilli had become resistant 

> mICY isoniazid 
CASE 3. This patient was a white man 35 
is of age whose pulmonary tuberculosis 
first discovered in 1947. Isoniazid 100 
tid. and streptomycin gm. twice 
eekly were started on November 10, 1952. 
by March 12, 1953, the tubercle bacilli were 
istant to 5 re Was remarkable 
wing shown by roentgenogram, but a 
ity persisted in the left upper lobe. A 
wectomy was done on November 19, 1953. 
e cavity was found to be lined by caseous 
rosis containing numerous tubercle bacilli 


! fresh caseous nodules were scattered 
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throughout the lobe. In this case there was 
evidence ot local progression of disease atter 
12 months of treatment with isoniazid, and 
S months after the bacilli had become resis- 
tant to isoniazid. 

CAsE 4. The patient was a white man 31 
vears of age. He received isoniazid since July, 
1952. On January 7, 1953, the tubercle bacil- 
li were resistant to 5 meg. isoniazid/cc. After 
prolonged treatment the lesion on the right 
became stable, and a left upper lobectomy 
was performed on December 1, 1953. Patho- 
logical examination showed cavities line d with 
caseous necrosis containing many tubercle 
bacilli, and with areas of recent extension 
of disease In this Cause there Was evidence 
of local progression of disease after 17 months 
of treatment with isoniazid and 11 months 
after the bacilli had become resistant to 
isoniazid 

case 5. The patient was a white man, 42 
vears of age He had extensive bilateral dis- 
ease, and has received chemotherapy since 
1951, and isoniazid since May 29, 1952. He 
has had isoniazid 300 meg daily ever since, 
except for an interruption of } months early 
in 1953; it has been accompanied by PAS, 
streptomycin and PAS, or viomycin. Since 
September 22, 1953, the tubercle bacilli have 
grown as well in the presence of 5 meg 
isoniazid /cc. as in the control. Clinically he 
has grown slowly but. steadily worse. his 
evening temperature being 100° F. and his 
weight now being only 86 pounds. Serial 
rocntgenograms too show progression of dis- 
ease, and on February 23, 1955, there was 
an area of new disease about 4 * 3 cm. in 
extent, over the second rib anteriorly. This 
area of entirely new tuberculous disease de- 
veloped after 33 months on isoniazid therapy, 
and 17 months after the bacilli had become 
resistant to isoniazid. 


Summary. |. Though tubercle bacilli 
often lose their virulence for guinea- 
pigs when they become isoniazid- 
resistant, this is not necessarily true for 
human bengs. 

2. Of 52 patients harboring isoniazid- 
resistant tubercle bacilli, 18 exper- 
ienced progression of their disease, 
while in the other 34 the disease re- 
mained stationary or improved. 

3. Isoniazid-resistant bacilli are cap- 
able of producing progessive and even 
fatal disease in man. 
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SUMIMARIO IN INTERLINGUA 


Virulentia in Homines de Bacillos Tuberculotic Resistente a Isoniazido 


| Quando bacillos tuberculotic deveni resistente a isoniazido illos frequente 


mente perde lor virulentia pro porcos de India, sed le mesmo non es necessari 
mente ver pro homines. 

Inter 52 patientes con bacillos tuberculotic  resistent 
experientiava un progression de lor morbo; in | 


a isoniazido, 18 
altere 34, le morbo remaneva 
constante o regredeva. 

3. Bacillos resistente a isoniazido es capace a producer in homines un morbo 
progr dente e mesmo mortal 


SUMMARTIO IN INTERLINGUA 


See page 73 for original articl 


Successo de Therapia Breve con Penicillina e Streptomycina in 
Endocarditis Streptococcal 

1. Dece-cinque patientes con endocarditis a streptococcos alpha e gamma 

non-resistente a penicillina esseva tractate con un combination de penicillina 


streptomycina. Le dosages total per patiente amontava a_ inte e 


milliones unitates de penicillina e a inter 15 
pe riodos del therapia variava inter 10 e 17 dies 

Duo del patientes moriva durante lor hospitalisation pro iste curso de 
tractamento. Un tertie continuava in stato febril 


e 34 ¢ de streptomycina. Le 


e esseva retractate a bon 
successo con penicillina in isolation durante un periodo de 6 septimanas. In le 
remanente 12 patientes le breve therapia a antibioticos combinate se terminava 
a bon successo. Assi le proportion del recuperationes amontava a SO pro cento 
Il es nostre experientia que in casos de endocarditis streptococcal, in que 
le organismo morbific es sensibile a 0.2 unitates 
centimetro cul 


). 

o minus de penicillina per 
vic, un satisfacente curso de therapia a penicillina plus streptomy 
cina consiste de dosages de 600,000 unitates de aquose penicillina G a procaina 
administrate intramuscularmente a intervallos de 6 horas pro 10 dies plus 0,5 
¢ de un mixtura de portiones equal de-streptomycina e dihydrostreptomycina 
administrate intramuscularmente a intervallos de 6 horas pro 5 dies e a inter 
vallos de 12 horas pro 5 dies additional 
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Nov long after the demonstration of 
the effectiveness of penicillin in the 
treatment of subacute bacterial endo 
arditis, attempts were made to shorten 
the duration of therapy by substan 
tially increasing the daily dosage. In 
1949, a group ol investigators® at the 
Mit. Sinai Hospital in New York re- 
ported cure of only one of S patients 
vho were infected with organisins that 
vere sensitive to 0.3 unit of penicillin 
r less per ce Phese patients received 
f million units of penicillin a day for 
0 days. Crystalline penicillin was ad- 
ninistered in doses of one million units 
itravenously every hour for 10 doses, 
nd four intramuscular injections of one 
illion units each were given at 4- 
our intervals during the remainder of 
ich 24-hour period. Carinamide was 
so given orally in doses of 4 gm. 
ery 3 hours, or intravenously in doses 

3 gm. every 6 hours. Serum penicil- 
1 concentrations ranged from a min- 
ium of 4.4 units to a maximum of 340 
per ce. 

Hamburger and Stein® obtained more 
ecess with doses of 15 or 16 million 


» 


units of penicillin a day for 11 to 14 
days. ‘Three patients received penicil 
lin in a constant intravenous drip 
while 9 patients were given 2 million 
units intramuscularly everv 3 hours or 
2.500.000 units intramuscularly every 4 
hours. In 2 of their 12 cases the disease 
relapsed, and the patients required a 
second two weeks course of therapy. 
The streptococe! in these cases were 
sensitive to 0.2 unit. of penicillin ol 
less per cc., and the concentration of 
penicillin in the serum ranged between 
3.12 and 25 units per cc. with a median 
level of 12.5 units per cc. It is difficult 
to explain the discrepancy in the  re- 
sults obtained by these two groups of 
investigators, especially since the causa- 
tive organisms were very sensitive to 
penicillin in both series. In any event, 
most authorities have continued to 
recommend that treatment be contin- 
ued for 4 to 8 weeks when penicillin is 
used alone tor the treatment of suba- 
cute bacterial endocarditis. 
Following the advent of streptomy- 
cin, in vitro experiments with a com- 
bination of penicillin and streptomy- 
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cin were carried out by a number of 
investigators'"*, The results indicated 
that many non-hemolytic  streptococ 
ci isolated from patients with bacter 
ial endocarditis were killed more rap 
idly by such a combination of penicil 
lin and streptomycin than by either 
agent alone Hunter! proposed short 
term combined therapy for penicillin 
sensitive streptococci and successtully 
treated 5 cases with a 10-day course 
consisting of the daily administration 
of 2.5 million units of penicillin and 
em. of streptomycin 

Geraci and Martin! recently reported 
in detail on 23 patients treated with 
penicillin and streptomycin at the 
Mavo Clinic. The streptococci cultur 
ed from their patients. were inhibited 
by 0.2 unit of penicillin or less pel 
cc. Streptomycin sensitivity tests were 
performed in 2 cases, in which 6.25 
and 3.1 meg. of streptomycin per ce. 
were required for inhibition. The total 
dosage of penicillin for each case var 
ied from 16.8 million to 100° million 
units, and the daily dose was from 1 
million to 5 million units. Dihvdro- 
streptomycin was administered con 
currently in doses ranging from one 
to 2.4 gm. a day, and the total dosage 
of this antibiotic varied between 16.2 
and 35 gm. Duration of therapy was 
from 11 to 20 davs and was 14 davs 
in most instances. These investigators 
recommended a regimen of one mil- 
lion units of aqueous procaine peni 
cillin G and 1 gm. of dihydrostreptomy- 
cin sulfate intramuscularly every 12 
hours for 2 weeks. They reported 5 
deaths in their series, a case fatality 
rate of 22%. Eighteen patients remain- 
ed well during a follow-up period of 3 
to 26 months. In a subsequent report, 
Geraci and Martin mention the suc- 
cessful treatment of 5 additional pa- 
tients, one of whom was infected with 
a streptococcus requiring 0.5 unit of 
penicillin per ce. for inhibition. 
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Material and Methods. During the past 3 


vears we have treater 


carditis caused by 


and gamma stre ptoco 


L5 patients with endo 


pen illin-sensitive alph 


with short-term pen 


icillin and streptomycin therapy Twelve of 


these pate nts were 


of Res arch ul 


md 3 at the West 
tration Hospit of 


] ] 
Was est ib] 


treated at the University 


| duc tional Hospit ils 
Side Veterans Adminis 


ished by two to eleven 


iverace live positi e blood cultures. In 10 
wes, an alpha streptococcus Was isolated 
while i strept occus was found in 


thre remaining five 


See Table 1 


1, where 0.4 unit of pen 


icillin per vas re ired to inhibit growth 
ind Case | where the organism required 
0.2 unit per cc. for inhibition, all organisms 
Were SCTISIUIVE to 0.1] unit of penicillin ol 
less per In 1] f the 15 ise strept 


mvein sensitivity of 
was determined, and 


mcg. per The t 


used for all sensitivity 


Iwelve of the pati 


emale. The a 


from 17 to 55 vear 


Were 


or 4 to 40 wera 
treatment was beau 


been pre viously tre 


biotics for the preset 
Patient 15 had beer 


with penic illin, erytl 


for 6 months prior 


ism cultured from. tl 


was verv. sensitive 
had been suceesstul 
penicillin, in 1946 


bacterial endocardit 


were Troes 


sative organism 
it ranged trom 0.2 to 50 


be dilution method wa 


patients ranged 
Thirteen were white and 


Ooms had been present 


e 19) weeks before om 
Six of the patients had 
ited elsewhere with anti 


ing illness 
treated intermittently 
iromycin and tetracveline 
lmission tl 
e blood in ow hospital 
{ penicillin Patient 13 
lv treated elsewhere wit] 
1 1948, for subacute 


1S each mstance 


to an alpha streptor 


In 11 cases. the 


1 
underiyving heart disease 


was of rheumatic origin. In 3 cases, diagnoses 


were aortic 


tenosis, svphilitic aortic 


insufficiency and tetralogy of Fallot respec 


tively. One patient 

normal heart prior 

endocarditis. thi 

systolic apical 

rheumatic fever. In 
| 


Was SOT 4) 


chest roentgenograt 


Case 11) may have hac 
the onset of bacteria 
there was a faint 
ind history” of 
6 of the 15 cases. there 
irdiac: enlargement o1 


Four patients wer 


idmitted to the hospit il in congestive failure 


2 of whom died. I 


ich ot 14 CAaSCS, the 


hemoglobin on admission was below 12 cn 


per 100 cc., while t 
was greater than 


14 cases 


In most instances 


terial endocarditis 


he initial leukocyte count 
per c.nm., in ol 


the diagnosis of ba 


was promptly made an 


Except for Cas: | 
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Hall et ali: SHORT-TERM THERAPY OF STREPTOCOCCAL ENDOCARDITIS 


treatment started as soon as the results of 
blood cultures became known Antibiotic 
therapy was begun between the third and 
eighteenth day of hospitalization in’ every 
case. In some instances, digitalis, mercurial 
diuretics and blood transfusions were also em- 
ploved. The usual plan of antibiotic treat 
ment consisted of the intramuscular injec- 
tion of 600.000) units of aqueous procaine 
penicillin G at 6-hour intervals for 10° days, 
for a total dose of 24 million units Strepto 


mycin, or, more commonly, mixture of 
equal parts of streptomycin and dihydro 
streptomycin, was given concurrently a 
dose of O59 gm. at 6-hour intervals for 5 days, 
md 0.5 gm. at 12-hour intervals for another 


ivs, for a total of 15 gm. in 10 days 


Seven patients received larger amounts. of 


penicillin ranging from 2.4 to million 
units a day in addition to the 10-day regimen 
described — above Patient owas given 
1,600,000 units of penicillin IM. at 4-hour 


intervals for 5 davs and then received an 
ll-day course of combined penicillin-strep- 
omycin therapy. Patient 2 received one mil 
lion units of penicillin IM. at 2-hour intervals 
day before beginning a course of 11 


davs of combined therapy. Patient 4° was 


Or One 


iven 1,250,000 units of penicillin IM. at 
-hour intervals for 1% davs, and 333,333 
units at 4-hour intervals for 12 more davys. 
Streptomycin therapy was begun on the first 
day of penicillin therapy Patient re- 
ceived the usual LO-day course of combined 
therapy followed by penicillin alone in 
loses of one million units intramuscularly at 
2-hour intervals for 4 days. Patient 13 was 
riven 1,200,000 units of penicillin IM. at 


6-hour intervals for 2 davs, when the dose 
was reduced to 600,000 units every 6 hours 
for 10 days. Patient 14) received penicillin 
therapy for 11 davs in the usual dosage of 
600,000 units at 6-hour intervals. Patient 
IS was given one million units of penicillin 
intravenously at hourly intervals for 42 doses 
in a 4-hour period, followed by 600,000 
units intramuscularly at 6-hour intervals for 
) days 

Three patients (Cases 14, 13, re- 
ceived 2.0 gm. of streptomycin daily for 11, 
Il, and 17 days respectively. The total dura- 
tion of treatment was 10 days in 5 cases, 11 
days in 4 cases, and 12 days in 2 cases, while 
the remaining 4 cases were treated for 14, 
15, 16 and 17 davs respectively. The total 
dosage of penicillin varied from 20 million to 
74 million units, and from 15 to 34 gm. of 
streptomycin (or equal parts of streptomycin 
and dihydrostreptomycin) were used in each 


Cast 


Results. The outcome of treatment 
in each case is listed in Table 1. Three 
of the 15 cases are considered thera 
peutic failures (Cases 6, 7 and 14). 
Case 6 was a 55-vear-old man who had 
been ill for about 8 months with symp- 
toms of feverishness, malaise, cough, 
weakness, and arthralgia. Examination 
on admission revealed a pale, dyspneic, 
confused) man with moderate oral 
sepsis. There were crepitant rales at 
each lung base, a tender enlarged ijiver 
and moderate ankle edema. The heart 
was moderately enlarged to the left 
and moderately loud systolic and dias- 
tolic murmurs were heard at both the 
mitral and aortic areas. In the right 
ocular fundus were several superficial 
flame-shaped hemorrhages. Chest roent- 
genogram and electrocardiogram were 
consistent with left ventricular hyper 
trophy. The hemoglobin on admission 
was 9.5 gm. per 100 cc. and the white 
blood cell count was 12,800 per c.mm. 
The corrected Wintrobe erythrocyte 
sedimentation rate was 30 mm. in one 
hour. Urine contained one plus pro- 
tein and 20° erythrocytes per high 
power field. Treatment for congestive 
failure was instituted. Blood cultures 
were repeatedly positive for a gamma 
streptococcus which was inhibited by 
(0.02 unit of penicillin per cc. On the 
fifth hospital day, penicillin and strep- 
tomvcin were begun in doses of 600,- 
000 units of penicillin at 6-hour inter- 
vals and 0.5 gm. of streptomycin at 6- 
hour intervals for 5 davs and at 12- 
hour intervals for another 5 days. All 
blood cultures were negative after the 
first day of treatment. The patient's 
general condition improved slightly 
during the first few days, but confu- 
sion, drowsiness and anorexia remain- 
ed. After a week of treatment, it was 
necessary to maintain nutrition bv 
stomach tube feedings and intravenous 
fluids. Blood transfusions were given 
slowly. His temperature never return- 
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78 Phe American Journal of the 
ed to normal and the blood nonprotein 
nitrogen rose from 51 mg. per 100 ce. 
on admission to 93 mg. per LOO cc. on 
the day of death. During the last 4 
days of life, the dose of penicillin was 


increased to one million units every 


hours intramuscularly, and, on the day 
of death, he 
tetracvcline 


received 1 gm. of chlor 
intravenously. Terminally, 
the rectal te mperature rose to lO4> F. 
accompanied by 


LS.600 per ¢.mm. 


a leukocyte count of 

\ chest 
cram revealed extensive infiltration in 
the right lobe, consistent with 
bronchopneumonia. The possibility of 


roentgeno- 


uppe 


active rheumatic fever was also con 
sidered because of persistent fever, 
arthralgia and the downhill course 
Permission for necropsy could not be 


obtained 

Case 7 was a 35-vear-old white man 
who entered the hospital with com 
plaints of anorexia, feverishness, weight 


loss 


cough and increasing exertional 
} months duration. These 
ippeared shortly after the 
several teeth. He 


given injections of penicillin on two 


dy spre a ot 
symptoms 


extraction ol was 


occasions by his local physician, with 
transient improvement each time. Ex- 


amination on 


admission revealed an 


acutely ill, pale orthopneic man with 
enlargement, moist rales 


lungs 


YTOSS cardiac 
in both and tender 
liver, definite splenomegaly, and mod 
erate ankle edema. There were loud 
slight 


and moderate apical svstolic murmurs. 


enlarged 


aortic systolic, aortic diastolic 


Chest roentgenograms revealed marked 
cardiac enlargement pulmonary 
congestion. Electrocardiograms reveal- 
ed evidence of sinus tachycardia, first 
degree heart block and left ventricular 
hypertrophy. In 4 of 9 
trace of 


urinalyses a 


protem 


blood cells were seen only 


was found, but red 
once. The 
hemoglobin measured 10.5 gm. per 100 
ce., the white blood cells 
17,450 mm., the 


numbered 


per « and corrected 
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Wintrobe 
mm. in one hour. The blood nonpro 
tem 


sedimentation rate was 51 


nitrogen on the second hospital 
LOO ce. the 


serum sodium was 137 mEq. per liter 


day was 44 mg. per and 


Blood cultures revealed a gamma strep 


tococcus which was verv. sensitive to 


penicillin but resistant to streptomycin 
On the third hospital dav, combined 
penicillin-streptomycin therapy was 
begun. The patient received 24 million 
units of penicillin and 15 gm. of strep 
tomvcin LO 


davs. Treatment for 


congestive failure with digitalis and 


diuretics was also carried out. The pat 
tient 


blood cultures remained 


improved svmptomatically and 
negative atten 
Rectal 


peratures remained elevated, howevet 


antibiotics were started tem 
and never returned to normal during 


Nevertheless — his 


course occasioned no concern until 36 


his hospital — stay 
hours before death when he complain 
ed of a peculiar discomfort in the ab 
domen and developed profuse perspir 
ation. The pulse was rapid and weak 
Chest roentgenograms revealed no evi 
infarction and 


dence of pulmonary 


there was no hematuria. His condition 
continued to deteriorate: he developed 
a coma on the 24th 


with a 


shock and died in 
hospital day 
=F. 


heart weight of 650 gm. with left ven 


temperature of 
Necropsy findings included a 
tricular hypertrophy, calcification — of 
the aortic valve, and a ruptured an- 
terior aortic Cusp with a mycotic aneu 
rysm at the base of the cusp contain- 
ing purulent material. Culture of the 


latter revealed hemolytic non- 
hemolytic enterococci, | coli inter- 
medium, and Clostridia, all of which 


were considered to be 
The blood 


negative. There was chronic passive 


contaminants. 


postmortem culture 


Was 


congestion of the viscera but no pulmo- 


nary intarction. The coronary ostia 


were patent. 
12-year-old man who 


Case 14 was a 


( 
( 
= 
| 
| 


1O 
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was admitted to the hospital because 
of weakness, anorexia, and a 25-pound 
weight loss during the previous 16 
weeks. No precipitating factor was 
recognized, Examination on admission 
revealed a pale, chronically ill febrile 
man, with a normal sized heart, a loud 
blowing systolic apical murmur and 

loud snapping mitral first sound. His 
fingers revealed early clubbing and 

few peter hiae were seen over the trunk 
and in the conjunctivae. There was 
no evidence of congestive heart failure. 
The hemoglobin was 9.5 gm. per 100 
ce. and the white blood cell count was 
12,000 per c.mm. Each of two blood 
cultures revealed gamma strepto- 
coccus requiring 0.4 unit of penicillin 
per cc. for inhibition. On the fourth 
hospital day, an 11-day course of pro- 
caine penicillin and dihydrostreptomy- 
cin-stre ptomycim mixture was be oun In 
doses of 2.4 million units of penicillin 
and 2 gm. of streptomycin per day. 
fowever, the patient remained febrile, 
and malaise and weakness persisted. His 
white blood cell count rose to 27,000 
per c.mm. and two new splinter hemor- 
rhages were noted in the nail beds on 
the seventh dav of therapy. Neverthe- 
less, therapy was discontinued on the 
eleventh day, and the patient was ob- 
served tor 4 more weeks without ther- 
ipy. During this time seventeen blood 
cultures were negative, but fever, 
malaise and 
he failed to gain weight. These find- 
ings were considered to represent: per- 


eakness continued, and 


sisting bacterial endocarditis, particu- 
larly since no other explanation was 
vident Consequently, 4 weeks after 
termination of the I1- day course of 
ombined therapy, he was retreated 
vith 6 million units intravenously per 
lay of aqueous crystalline penicillin G. 
\fter two days, urticaria appeared, and 
the same dose of aqueous crystalline 
enicillin O was substituted for the re- 
tinder of a 6-week period. During 


the final 3 weeks he also received 0.5 
gm. of probenecid orally at 6-hour 
intervals. The patient showed a good 
response to retreatment, with  subsi- 
dence of weakness and malaise, a gain 
of 15 pounds in weight and rise in 
hemoglobin. His fever became low 
grade on the fifth day of retreatment. 
He became afebrile on the twentieth 
day and remained so except during an 
episode of thrombophlebitis compli- 
cated by pulmonary embolism. The 
latter episode began 2 days after com- 
pletion of therapy, but subsided with- 
out the administration of antibiotics. 
After the second course of therapy, 
cardiac enlargement and congestive 
failure appeared, resulting in moder- 
ate limitation of the patient's activity. 
Patient 13 was discharged afebrile 
with negative blood cultures after a 
12-day course of combined therapy and 
continued to feel well when seen 2 
weeks later as an outpatient. Two 
months after completion of therapy, 
however, he was readmitted with 
acute meningitis and pleocytosis. Cul- 
tures of the blood and cerebrospinal 
fluid were negative. He was treated 
for 3 weeks with penicillin alone and 
recovered uneventfully. It is difficult 
to relate this episode to the previous 
bacterial endocarditis, although the 
possibility of sterile emboli to the 
meninges could not be excluded. 
Patient 1 was cured of his infection 
but gradually developed increasing 
cardiomegaly, angina pectoris, and 
congestive heart failure. Blood Kahn 
and Wassermann tests were reported 
as doubtful. He was readmitted 3 
months later and at first improved 
slightly in response to treatment. Blood 
cultures were negative and antibiotics 
were not given. Electrocardiogram 
showed left bundle branch block. The 
patient died suddenly following severe 
precordial — pain. Necropsy revealed 
syphilitic aortitis and aortic insuffi- 


il 
! 
ic 
‘h 
AS 
la 


S() The 


ciency with narrowing of the coronary 


ostia and mild coronary athero- 
There was healed bacterial 
the The 


viscera showed chronic passive conges 
tion. 


sclerosis 


endocarditis of aortic valve. 


There was no evidence of myo- 
cardial infarction although it was pos- 
tulated that the may 


have been ventricular fibrillation sec- 


terminal event 
to severe mvocardial ischemia. 

Patient 10 was readmitted 4 months 
course of combined therapy because of 
dental 
which was performed under penicillin 
prophylaxis The fever subsided with- 
out antibiotic therapy and nine blood 


ondary 


completion of an uneventful 


tever following a extraction, 


cultures revealed no growth. However. 
congestive failure, which was present 
at the time 


came increasingly severe and was the 


of the initial admission, be- 


cause of his death in another hospital, 
6 months after completion of anti 
biotic therapy. Necropsy was not done. 

In the majority of cases the tempera 
ture fell to normal within a few davs 
after the initiation of penicillin-strep- 
tomycin therapy and remained within 
the normal range tor the remainder of 
the hospital mentioned 
above, Patients 6, 7 and 14 did not show 
normal temperatures at any time dur 
Patient 9 
initial fall in temperature, but fever of 
lO3” F. appeared on the eighth day of 
therapy accompanied by thrombo- 
phlebitis of the leg veins. Antibiotics 
were discontinued after 10 days, by 


stay. As 


Ing therapy. showed an 


which time the temperature was nor- 
mal. The subsequent course was un- 
eventful. Patients 8 and 10 had slight 
elevations of temperature (usually 1 

F. or less above normal) for 2 and 3 
weeks respectively after the beginning 
of treatment. Otherwise their response 
from that of 
treated Sim- 
ilar delay in the response of low grade 


was indistinguishable 


other successfully cases. 


fever to treatment has been noted by 
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others! and is not necessarily a bad 
prognostic sign. 

Thus, 11 of our patients were alive 
and apparently cured of their infection 
during a follow-up period of from 4 to 
38 months. As previously mentioned, 
Patients | 10 died of 
heart failure 5 and 6 months after com 
pletion ot therapy. Three (Cases 3, 12, 


and 14) of the had 


varving degrees of limitation of physi 


and congestive 


living patients 
cal activity from their underlving heart 
clisease last 

from streptomycin-dihydrostreptomycin 
| ot the 


encountered 


when seen. Ototoxicity 


Was not any 
patients. 
Discussion. A regimen of 4 to 6 
weeks of therapy for subacute bacter 
ial endocarditis, such as has been 
found necessary in the past has many 
In addition to the dis 


comfort associated with frequent injec 


disadvantages 


tions over so long a period, there is 
the cost of prolonged hospitalization 
and the difficulty of persuading some 
patients to undertake a course of treat- 
ment that is expected to last for a long 
time. In addition, the physician some 
encounters a more subtle 


times Oppo 


sition in his own mind if there is any 


doubt as to the correctness of the diag 


nosis. For all of these reasons, a short 
er method, which will insure results 
as good as the conventional method 


Short-term 
therapy with penicillin and streptomy 


would be most welcome. 
cin appears to meet these requirements. 
The combined experience of Hunter’, 


Martin 


indicates that the results are as good 


Geraci and and our group 
as those obtained by the methods used 
formerly, as judged by the case-fatal 
ity rates or the frequency of complica 
tions or relapse. Furthermore, toxic ef 
fects from the use of streptomycin have 
not been observed in these cases. 

We should like to emphasize that 
therapy with penicillin and streptomy- 


cin in the doses used by us is suitable 


( 
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for penicillin-sensitive streptococci _ tive ‘ly. Duration of therapy varied from 
only. Endocarditis caused by penicillin- 10 to 17 days. 
; resistant streptococci should be treated 2. Two of the patients died while 
: with larger doses of penicillin, plus hospitalized for treatment and a third 
streptomycin, for a longer period of — patient continued to be febrile and was 
time. It is of interest that the in vitro Successfully retreated with larger doses 
a sensitivity of the causative organism Of penicillin alone for 6 weeks. The 12 
to streptomyc in is not indicative of the TémMaining patients were successfully 
result to be expected from combined combined anti- 
Ti re a recover 
Sj penicillin-streptomycin therapy. We py, resulting a recovery 
rate o 
irt observed equally good results the 
é 3. Our experience suggests that a 
ity case where the etiologic organism was 
course of penicillin-streptomycin. ther- 
in | inhibited by 32 meg. of streptomycin 
is, apy in doses of 600,000 units of aqueous 
he per cc. as in the case where 0.2 meg. ‘li , Real 
procaine penicillin G intramuscularly 
at’ 6-hour intervals for 10 days, and 
ummary. |. Fifteen patients with 0.5 om. of a mixture of equal parts of 
Cl nicillin-sensi- 
ndocarditis caused by penicillin-sensi- tre ptomycin and dihydrostreptomycin 
tive alpha gamma_ streptococci jntr; imuscularly at 6-hour intervals for 
tis were treated with a combination of — 5 days and at 12-hour intervals for an 
i penicillin and streptomycin. The total additional 5 davs, is satisfactory for 
um dosages of penicillin and streptomycin — cases of streptococcal endocarditis in 
j 
. vere from 20 million to 74 million which the organism is sensitive to 0.2 
units, and from 15 to 34 gm. respec- unit of penicillin or less per ce. 
yme 
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ong REFERENCES 
me Geraci, J. E.. and Martin, W. J.: Circulation, 8, 494, 1953 
ypo 1h} | | ib Clin Med 42, SOG. 195 
any Hamburger, M., and Stein, L.: |. Am. Med. Assn., 149, 542, 1952 
ia’ !. Hunter, T. H.: Bull. New York Acad. Med., 28, 213, 1952 
a >. King, F. H., Schneierson, S. S., Sussman, M. L., Janowitz, H. D., and Stollerman, G. H.: 
( 
J. Mt. Sinai Hosp., 16, 35, 1949. 
sults 6. Spicer, S.: |. Lab. & Clin. Med.. 36, 183. 1950 
thod Wright, S. S., Russell, E. M., Wilcox, C., Broderick, M. K., and Finland, M.: |. Lab. & 
Ferm Clin. Med., 42, 877, 1953 
ents. 
anart (Interlingua on page 72) 
roup 
good 
used 
Fatal 
ica 
ic el 
have 
that 
tomy 
itable 


| 


PROGRESS 
OF 
MEDICAL SCIENCE 


MEDICINE 


UNDER THE CHARGE 
E. Burcu. 
PROFESSOR OF MIEDICINEI rULANE UNIVERSITY OF LO STANA 


AND 


C. Ray, M.D 
PROFESSOR QO} MIE DICINI rULANE UNIVERSITY Ot LOUISIANA 
NEW ORLEANS LOUISIANA 


COCCIDIOIDOMYCOSIS: A REVIEW 


By G. L. Baum. M.D 
AND 


Jan Scuwarz, M.D 


Kron ( linvic il | iboratories ind Department ot Internal icine Jewish Hospital 
Cincinnat nd the Laboratory of Mvycology Departments of Pat! | nd Dermatology 


Cincinpati General Hospital, Cincinnati, Ohio 


Coccipiowomycosis is an endemic The reason for this seeming paradox 
disease in Southern California and is is not known, but several possibilities 
found only occasionally outside the exist. It may be that concerted effort 


endemic area. It occurs as a common, has not been made to culture the o1 
nonfatal disease and rarely is dissem-  ganism from endemic areas. Possibly 
inated and lethal. The causative agent the occurrence of histoplasmosis in 
is the fungus Coccidioides immitis occasional epidemics indicates high 

It is well established that the portal concentration of the fungus in focal 
of entry in most cases of coccidioidomy areas. Coccidioidomycosis, on the 
cosis is the respiratory S\ stem, with the other hand, is essentially endemic, 
initial infection occurring in the lungs. which may indicate a lower concentra 
Spores of the fungus produce the dis- tion of the fungus in soil, making cul 
ease in man and lower animals. turing difficult. Infections occurring 

Epidemiology. In view of the rela- among laboratory workers exposed to 
tive frequency with which Histoplasma — cultures of the fungus are well docu 
capsulatum has been isolated from soil', Nian-to-man 
it is remarkable that Coccidioides im- or animal-to-man infection has nevet 


mitis cultures from soil have been been proved. 


accomplished only three times?#:110¢.116a_ The establishment of endemic areas 
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has depended on mass skin testing with 
coccidioidin, as well as careful appraisal 
of clinical case material. These areas 
have been fairly well established, and 
proved Cases “occurring outside — of 
these areas are extremely rare. The 
large number of service men who were 
stationed in endemic areas and who 
subsequently returned to their homes 
in other parts of the country account 
for many of the cases of sporadic dis- 
case seen in supposedly lifelong resi- 
dents of nonendemic areas. It seems 
cogent at this point to re-emphasize 
the extreme degree of intectivitv of 
spore infected dust. Reports have ap- 
pe ared in which intected patients have 
had only fleeting or momentary. ex- 
posure with the fungus!®**. In addition, 
startling instances of remote infection 
of persons working at some distance 
from cultures in a laboratory have cor- 
roborated this impression cof marked 
infectivity! 

Of significance is the question of 
whether fomites contaminated en- 
demic areas with the spores and ship- 
ped many hundreds of miles can be 
the instruments of infection when 
handled. This situation seems to have 
occurred in the case of a man who 
lived only in lowa and Massachusetts 
but worked at sorting wool that came 
from Calitornia'’’. There developed a 
disseminated disease, which, at nec- 
ropsv, Was found to be coccidioidomy- 
cosis. The inference is that this patient 
contacted the spores in the wool. Other 
possible cases on record’" have been 
intelligently summarized by Levan". 

Man-to-man infection has not been 
recorded in  coccidioidomvcosis. How- 
ever, C. immitis in the mycelial phase 
has been found in the lungs of patients 
and, theoretically, could be a source 
cl infectious spores*" Other recent 
reports have noted the development of 
mycelial and veast “balls” in the lungs 
of patients with little or no reaction 


around them. Candida and Aspergillus 
have been incriminated in most of these 
cases, but it seems possible that true 
pathogens could produce a similar sit- 
uation 

Before a detailed definition of the 
geographic distribution of coccidioido- 
mvcosis is presented, coccidioidin will 
be discussed. This specific antigenic 
substance has been used for skin and 
serologic testing since the second dec- 
ade of this century’. Each man who 
has developed and used this agent has 
prepared it in a different way. Earlier, 
it was prepared as a heat-killed vac- 
cine or \fore 
recently Stewart!'" refined the meth- 
od in making the filtrate. However, C. 
I. Smith!!"" is responsible tor most of 
the basic work done during the last 
15 vears. At present, the material used 
for testing is a filtrate and commer- 
cially available from the Cutter Labor- 
utories. 

Coccidioidin is relatively heat stable, 
withstanding 30 minutes of autoclaving 
at 15 pounds of pressure!!’"''®, Since 
the usual methods of cleaning and 
sterilization will not destrov the anti- 
genicity of minute quantities of ma- 
terial left on ground glass, svringes 
used for coccidioidin skin testing should 
not be employed for other purposes 
unless cleaned by a special technique 
using dichromate. 

In the preparation of this material, 
sterility is vital. If bacterial contami- 
nation were to occur, nonspecific reac- 
tions to the skin and serologic tests 
would obviate the value of the proce- 
dure''"". This applies to the preparation 
of glassware and needles used in the 
testing, as well as to the antigen itself. 
Incidentally, undiluted coccidioidin 
and dilutions up to 1 to 100, if refrig- 
erated, will retain almost full potency 
for vears. 

The skin test is done with dilutions 
ranging from | to 100 to 1 to 10,000. 
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rhe former has been recommended by 
Smith''’" as the best for mass screen 
ing, whereas the latter is used in pa 
tients manifesting hypersensitivity to 
the disease in the form of erythema 
nodosum or erythema multiforme. In 
cases in which hyposensitivity to the 
antigen is observed, such as in dissem 
inated coccidioidal granulomatosis, 1 
to 10 or undiluted antigen is recom 
mended. The objection to these low 
dilutions is that nonspecific reactions 
are prone to occur", 

The usual technique for skin testing 
consists in intracutaneous injection of 
0.1 cc. of the proper dilution of the 
antigen into the volar surface of the 
forearm. The test is read in 48 and, if 
2 -hours: many 
“false positives” will result if the 24 


equivocal, again in 7 


hour reading is accepted as_ signifi 
cant!!’*, The usual standard of reading 
is the same as is used in tuberculin 
testing. Proper interpretation of posi 
tive results is dependent on awareness 
of certain tacts. In clinical coccidioi- 
domvcosis the test is almost invariably 
positive 10 to 45 davs after infection 
or 2 to 21 davs after the onset of overt 
disease! The main exception 
to this is in the case of active dissemi 
nation. Here, as in the other over- 
whelming infections, anergy is fre 
quently seen. In nondisseminated Cases 
Smith!!’"§ has found positive reactions 
in YY of patients by the end of the 
third week. The reactivity seen in pa 
tients manifesting an erythematous 
eruption early in the course of their 
illness indicates use of high dilutions 
of the antigen to avoid tissue necrosis. 
Skin test positivity remains for as long 
as 10 vears after the disease is mani- 
test!?°5, for example, but the error in 
this approximation is obvious when 
one considers how few positive reac- 
tors are able to document the onset of 
their disease or their positive skin test. 
The greatest diagnostic significance of 


the test is in cases in which conversion 
of a test from negative to positive ts 
observed. This indicates recent 
tion****. 

Specificity of the test is extremely 
high as far as can be determined. Cross 
reactions occur with other fungus ex 
tracts, most notably histoplasmin and 
blastomvcin''"*. However, the 
three antigens are injected simulta 
neously and two of the antigens pro 
duce positive results, misinterpretation 
is avoided because the antigen with 
the strongest reaction usually repre 
sents the present! Cross 
reactions have also been observed with 
extracts of Haplosporangium parvum, 
a fungus isolated from wild rodents*! 
It has been suggested by Smith!'’* that 
the antigenic properties of some un 
known fungus accounts for the cross 
reactions occasionally observed with 
other spec ific intections. Cross reactions 
with PPD or old tuberculin have not 
been observed 

Obviously, little correlation between 
results of mass skin testing and nec 
ropsv material exists. In a limited series 
Butt'® was able to demonstrate the 
spherules of C. immitis in calcified and 
exudative lesions at necropsy. How 
ever, the finding of C. immitis in non 
fatal cases studies laboratory 
animals indicate that the skin test has 
a high degree of specificity in humans 

Of obvious importance is the state 
ment by Smith'!'’" that repeated testing 
does not sensitize the skin of the pa 
tient to the antigen. In addition, Smith 
states that skin testing does not give 
rise to complement fixing o1 precipitat 
ing antibodies. 

No discussion of coccidioidin would 
be complete without mentioning that 
this antigen is used in the aforemen- 
tioned serologic tests and the results 
have serious prognostic significance. In 
nondisseminated disease, the precipitin 
reaction is either negative or positive, 


\ 


whereas the skin test is always positive 
and the complement fixation test is 
negative or weakly positive. In dis- 
seminated active disease the skin and 
precipitin tests are negative in a major- 
ity of cases (70%). whereas the com- 
plement fixation test is positive in a 
rising titer! 

The southern San Joaquin Valley is 
the area of highest incidence of coc- 
cidioidomycosis, but other areas of 
California have yielded positive reac- 
tors! 847.72, 108, Cowper>* observed 
cases in the San Fernando Valley and 
discovered conversion to positive in the 
skin test reactions of children who, on 
coming to the vallev, had negative re- 
actions to coccidioidin. Kessel*" found 
infection apparently endemic in several 
counties, in Southern California outside 
of the San Joaquin Valley. A’ small 
scries of positive skin and complement 
fixation reactions were reported in 
Los Angeles county™. 

Several areas outside of California 
have been found to be endemic for this 
disease, namely, parts of Arizona, 
Pexas and New Mexico, as well as areas 
in Nevada and 

88,94, 105,1160,113,117,137, Phoenix, Ar- 


izona, Emmett*’ found 794 positive 


reactors to coccidioidin among 1,819 


13,127 


school children. Loosli7* tested 
individuals from all over the world but 
mainly from the United States; 4.499 
of the United States residents and 2.014 
of the foreign residents reacted posi- 
tively to coccidioidin. He also found 
expected high percentages in the afore- 
mentioned endemic areas. Egeberg* 
attempted to characterize the endemic 
areas and found that semiarid localities 
near the edge of desert regions but 
with some precipitation during the 
rainy season seemed to describe them 


best. In addition, great summer heat 
with much wind and dust predomi- 
nated. 
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Active cases in skin test reactors have 
been reported from Paraguay west of 
the Paraguay river and in adjacent 
parts of Bolivia and Argentina!*:®>4-4!4 
“7.H7a.152 as well as from Rio Colorado, 
(Argentina), Venezuela, and question- 
ably from Nicaragua and Santo Do- 
Pardo” skin-tested 195 
residents of Cuba and found 2.1% reac- 
tors to coccidioidin, as compared with 
20.5% for histoplasmin. In Honduras, 
Scott'’? found only 1% positive reactors 
to coccidioidin. Of 105 Latin Americans 
tested by Loosli**, 6.67% reacted to 
coccidioidin, as compared to 27.6% to 
histoplasmin. 

Castro“! reported the first clinical 
case in Central America from Hon- 
duras. In his review of the literature, 
Mackinnon* noted Gomez’s** report of 
36 positive reactors among 82 Indians 
living in the northeast of the Chaco. 
He also noted Linei’s results in Asun- 
cion, Paraguay, where there were 2% 
reactors among 1,947 persons tested. 
Mackinnon*’ himself found 2.88% posi- 
tive reactors among 833 people tested 
in Argentina, 0.9% among 977 tested in 
Uruguay, and no reactors among 246 
persons tested in Chile. 

Elo*= observed one positive reactor 
to coccidioidin among 366 persons 
tested in Helsinki, Finland. Boe'* 
found approximately 2.0% reactors 
among 1,074 patients and medical per- 
sonnel at a Norwegian hospital. In 
Loosli’s** series, 1.1% of Europeans, 
2.8% of Canadians, 0.0% of Chinese and 
1.1% of Asians other than Chinese were 
positive reactors, but these figures are 
unreliable because all persons tested 
were living in the United States at the 
time of testing. In interpretation of 
these figures, it must be kept in mind 
that an occasional positive coccidioidin 
skin test may represent cross reaction 
with histoplasmin. Three culturally 
proved cases of coccidioidomycosis 
have been seen near Naples, Italy?’*’. 
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In general, racial predominance 
not noted in skin test results, although 
the 


disseminate 


disease is clinically more apt to 
ae colored races. In natives 
endemic area the incidence of 
as. the 


age of the group being tested increases 


of any 


positive reactors seems to rise 


\ccording to Elo**, previous antibiotic 
therapy increases the incidence of skin 
test reactors, but this is a controversial 
question 
Mycology. The fungus, Coccidioides 


immitis, has a_ tissue phase in which 


spherules are produced and the culture 
phase where mvcelial growth occurs 
The most important paper concerning 
classification, growth, and re 
quirement, of the fungus is by Baker 
\Mirak and Smith*. The spherules seen 
n human 


lO to SO 


botanic 


ind animal tissues measure 


exceptionally up to 262 u 
and endospores are formed by cleavage 
The size otf the endospores decreases 
with the 
vice versa. After maturation of a spher 


number of endospores and 


ule, it ruptures, expelling endospores 
which grow to become spherules, this 
cycle apparently can go on indefinitely 

Spherules develop from frag 
ments of mycelium that most authors 
consider to be arthrospores. Conversely 
spherules put on culture media develop 
mycelial filaments. Spherules are form 


ed in vitro onlv under special condi 


tions'"*. Negroni® compared — and 
found similarity between strains from 
Argentina and North America. His 


strains were proteolytic, and one was 
hemolytic He three 


(intercalary or ter 


distinguished 
forms of spores: | 


minal chlamydospores, 2 chlamydo 


arthrospores of the vegetative mvycel 


ium, and 3) of the aerial mycelium. He 


believed that the apical cells are always 
fertile and are followed by an abortive 


sterile one a view accepted by 
found corn- 


Tropeano Bogliolo' 


meal agar to be ideal for observation 


of the growth character of C. immitis. 
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a detailed description of which is given 
He concluded that the sporulation is 
predominantly in the form of aleuro 
The fructification bodies of C 
immitis are compared with the thyrses 


spt res 


seen in Microsporum and Trichophyton 
Pectinate bodies, spirals, and cande 
labra-like terminations were also men 
toned. His interpretation of the fructi 
based On 
the tallus and 
after death of 


UTCW cells ¢ mbry 


fication as aleuro 
their 


patssive 


spores IS 
formation within 
liberation only 
the tallus. Burke 
onated chick eggs and found cells in 
the 


brane, albumin 


extra-embrvonic 
volk 
Huid. The 


sometimes 


embrvo mem 


amniotic, and 
allantoic mycelial form was 
found in the air-sac mem 
brane. The spherules showed great 
variation in size and shape and differ 
ent morphologic structure as compared 


The 


author obtained spherules on a coco 


with “human” spherules sume 


nut milk medium from all of 7 tested 
strains. The cells developed both at 
20° and 37) and were morphologically 
identical with tissue spherules. They 


appeared as early as the eleventh day 
late as 4 to 10 weeks. ( 
milk apparently is responsible for the 


or as oconut 
development ot sphe rules 

also obtained cells on 
ittes 


but he 


News omer" 


embrvonated inoculation 


with mvcelial phase concluded 


that the embrvonated egg is not an 
ideal method for culturing C. immitis 
( immitis existed in the sac, 
allantoic  cavitv, and — the extra 


embrvonic structures. In order to lower 
the resistance of chick embryos against 
the 


cooled 


invading were 
on. the 
incubation. An L50 can be 
this method, but the 


of the chick embryo makes any 


organisms, 
ninth day of 
calculated 
with variability 
such 


Ne 


distinguished numerous large 


procedure extremely unreliable®’. 
croni”! 
cells during the first days of experi- 
mental infection from the less numer- 


\ 


ous, smaller clements containing endo- 
spores that appear after 7 days. No 
copulation was found. 

Injection of mycelium into the peri- 
toneal cavity of the mouse produces 
spherules rapidly (within 24 hours ). 
The first cellular reaction is polymor- 
phonuclear, later becoming mononu- 
clear and histiocevtic (epitheloid cells ). 
Spherules vary in size; some show no 
cleavage, others produce the regular 
SIZC endospores of | to 3 and still 
others produce giant endospores. This 
confirms the work of Forbus*’ in hu- 
mans. Similar studies have been  re- 
ported by Tarbet!?* 


examined the morphology sporu- 


Friedman! has 


lating capacity of 47 strains. Essen- 
tially, 5 groups can be distinguished. 
lhe first produces the typical white or 
tan TIVE lium which IS sparse to abun 
dant. The second group grows as a 
white, muddy, rough, dry colony and 
idheres to the medium. third 
group is strikingly colored either beige 
or dark brown. The next appears in 
the form of Hat and wet colonies with 
or without coremia, which gives a 
piculed — appearance. Finally, two 
strains develop a luxurious dis- 
tinctly vellow mvcelium. Correspond- 
ing to this great variability of the 
rrowth behavior, other 
variations have been observed. Where- 
is typical arthrospores are rectangular 
or ellipsoid or. spherical, others are 
grotesque in shape, with variations in 
size from 2 to 5 to 2 to 24 u. 

Mice inoculated intraperitoneally re- 
ict more uniformly than guinea pigs. 
Ihe only positive identification is the 
pherule formation in the mouse The 
possibility of confusing immature cells 
vith the tissue phase of other fungi 

to be considered. Ten strains had 
© sporulation whatsoever on Sa- 


ouraud’s dextrose agar. Apparently 
losure of the tube influences the spore 
rmation’®. Redaelli*" found that cor- 
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tisone given to rats for 20 days did not 
produce dissemination but did pro- 
duce larger necrotic foci in the ab- 
sence of fibrosis. Karrer™ tried to es- 
tablish an L50 by the intracerebral route 
and concluded that one to nine fungous 
particles represent the L50. 
Negroni"' has showed that) mono- 
saccharides and sodium acetate are 
better utilized than other sources of 
carbon. Ammonium chloride is the 
simplest nitrogen source for good 
immitis 
from air, O.1 meg. actidione/liter of 


vrowth. For isolation of C. 


media is recommended and 0.5 to 1 
mg./liter for more heavily contami- 
nated material. Actidione suppresses 
many saprophytic airborne fungi. 

Pathology. Most of the knowledge 
about the pathology of the disease is 
based on findings of Forbus"’, who had 
the opportunity to review 50 necropsy 
cases from the Armed Forces Institute 
of Pathology. Only some of the recent 
work, with references to the literature, 
will be reviewed here. The chronic 
cranuloma in coccidioidomycosis more 
often than other fungous diseases pro- 
duces extensive caseation. On the other 
hand, it is not unusual to find produc- 
tive tubercles with the spherules either 
without or within giant cells. In ab- 
sence of the organism, it frequently 
would be difficult to distinguish the 
vranulatory tissue from any reaction 
caused by a large number of living 
and inorganic material (MM. tuberculo- 
sis, H. capsulatum, beryllium, and 
others ). 

An important contribution was made 
hy Wilson'** who demonstrated that 
in coccidioidomycosis, as in tuberculo- 
sis, blastomycosis, histoplasmosis, and 
other fungous diseases, the main portal 
of entrance is the lung. Skin lesions 
exceptionally are primary. The case of 
an embalmer is reported who, after 
bruising his fingers, came in contact 
with the organs of a person who had 
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died from disseminated coccidioidomy- 
cosis and developed a typical primary 


chancre with regional lymph nodes. 


g 
In another paper! the same author 
discusses erythema nodosum and mul- 
tiforme which he considers as a prog 
nostically favorable sign. Whereas pa- 
tients with erythema nodosum and mul 
tiforme generally had these manifes 
tations spontaneously, thev also could 
he precipitated by skin tests. 

\ positive reaction to a skin test with 
a negative complement fixation reac 
tion generally represents a good prog 
nosis even if the clinical impression at 
the time is poor. On the contrary, a 
negative or weak skin reaction with a 
titer higher than | to 32 in the comple 
ment fixation means impending dis 
semination and a poor prognosis. 

The cutaneous manifestations in gen 
eral are discussed by Negroni"', and a 
specific is reported by Hirsch 
man” 

Involvement of the epididymides in 
generalized — has 
been reported repeatedly. Amromin= 
collected 6 cases, including 2 of his 
own, Apparently long latent periods 
between the primary pulmonary in- 
fection and appearance of epididymitis 
exist in such cases (after 5 > vears 
Trauma in 2 cases was a possible pre 
cipitating factor; possible trauma was 
mentioned in one more case. One case 
had obvious disseminated disease, but 
the five others apparently had localized 
lesions. The epididymides were in gen 
eral described as firm and large, nodu- 
lar, and the upper pole seemed to be 
involved more often than the rest. of 
the organ. The testis was atrophic but 
not involved by the granulomatous le- 
sions. Similar observations have been 
published by 

Adrenal involvement is common in 
disseminated coccidioidomycosis, but 
complete destruction with ‘Addisonian 
symptomatology is rare and has been 


described supposedly only once prior 
to Maloney’s*? paper, which contains 
reports on 2 cases of complete caseation 
by C. immitis 
oA single case of involvement -of the 
epiglottis is described by Mumma*". 
Pulmonary lesions have achieved great 
interest recently because of the active 
surgical approach to cavities frequently 
located in the upper third of the lung. 
They may varv from 2 to 10 or 15 cm. 
in diameter and generally are charac 
terized by unusually thin walls as com 
pared with a tuberculous cavity. Small 
nodules may surround the cavities" 
Combination with tuberculosis 
has been In dissem 
inated cases all organs may be invaded 
including the endocrine organs, kidney 
hone, and bone marrow. The occupa 
tional aspects of the disease are ex 
tensively discussed by Levan?®, who 
gives several examples of coccidioido 
mycosis acquired by persons working 
in the endemic area 
Coccidioidomycosis — in Animals. 
Vractically the same area that is en 
demic for humans is enzootic for cattle 
and frequently the infection is seen in 


a variety of other animals*! Trans 
mission is thought to be by wavy of the 
respiratory tract. Several cases of co 
cidioidomycosis in dogs have been re 


66a0.906.11 14 


ported?" Emaciation 


paresis of the hind legs, chills and 
diarrhea are the outstanding symp 
toms. 

The lethal form of coccidioidomy 
cosis has been observed in a. great 
Dane, English setter, fox terrier, red 
cocker spaniel, Labrador retriever, and 
a mongrel. One case of coccidioidomy 
cosis in a chinchilla has been re 


ported"®, Emmons**348 


disease in several animals living in the 


Arizona desert, namely, pocket mice 
the kangaroo rat, and a ground squir 
rel, and has suggested that these ani 
mals serve as a reservoir of infection 


has found the 
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The San Diego Zoo has had an 
American monkey and mountain 
eorilla with lethal infections of coc- 
cidioidomycosis™. Lesions were found 
in almost all the organs. Preceding 
death of the gorilla, apathy, anorexia 
and then dyspnea and hemorrhage 
from the nares were observed. Granu- 
lomatous lesions and spherules were 
present m the lungs, spleen, liver and 
lvmph nodes. Hay grown in the en- 
demic area and used as bedding for 
the animals may have been the source 
of infection 

The infection has been seen in 2 
sheep, both the endemic area. 
Beck® found immitis spherule in a 
lesion of a a lvmph node. In 
the other case, lesions resembling 
caseous lymphadenitis showed spher- 
ules of C. immitis™' 

From 1918S to 1951, approximately 
G00 cases of coccidioidomycosis had 
heen observed in both calves and 
cattle!" from 


orado, Arizona or New Mexico. Gen- 


California, Texas, Col- 


erally, the lesions were restricted to 
avitv, where lymphaden- 
itis existed 71 ess frequently, pulmo- 


the thoracic 


nary lesions were seen'®, Recently, 
\Mladdy*!, meat inspector for the United 
States Bureau of Animal Industry in 
Los Angeles and San Francisco, Cali- 
lornia, reported 3,173 cases of coccidi- 
idomvcosis in cattle and calves. Most 
of the animals were raised outside the 
enzootic area and were brought. to 
feedlots that were heavily contami- 
nated. Lesions, up to 4 inches in diam- 
eter, were seen most often in the 
bronchial and mediastinal lymph nodes; 
css often, lesions up to 1 inch in 
liameter were seen in the lungs. In a 
spherules of  C. 
nmitis were observed in smears of 
us taken from lesions. Fifteen per cent 
{ the lesions showed some degree of 


umber of cases 


ilcification. Most of the animals gave 
0 outward appearance of being ill™. 
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Dust which contains chlamydospores 
in the endemic and enzootic areas is 
the most important agent in transmis- 
sion of the disease. Those animals kept 
in the feedlots during the dusty, windy 
season showed a higher incidence of 
infection as compared with animals 
kept in the lots during a muddy or 
rainy season. This is consistent with 
findings of Smith''® in relation to the 
period of highest incidence of disease 
in man. 

Clinical Discussion. Clinical mani- 
festations — of coccidioidomycosis de- 
pend upon what organs are involved 
and, therefore, any syndrome may be 
present. However, because of study 
of large numbers of cases, there have 
evolved rather typical clinical patterns. 
Crystallization of this information into 
predictable diagnostic criteria has de- 
pended on proper evaluation ot care- 
fully prepared clinicopathologic studies 
and extensive epidemiologic surveys. 
Many men are responsible for this work, 
lout special mention must be made 
whose careful pathologic 
review is outstanding, and of the ex- 
tensive clinical and epidemiologic 
studies of Smith! 

Generally spe aking, there are two 
Clinical patterns of the disease: the 
nondisseminated and the disseminated. 
The former pattern is manifested by 
the asymptomatic skin test reactor, the 
acute influenzal or pneumonic type and 
those cases of the pneumonic type in 
which pulmonary complications de- 
velop. The disseminated cases may be 
rapidly fatal, with widespread involve- 
ment (coccidioidal granuloma ), or may 
be slowly progressive with isolated ex- 
tr: ipulmonary foci. 


of Forbus* 


Certain general observations have 
been made about this disease clinically. 
It has been shown that Negroes, Mexi- 
cans, and Filipinos are more prone to 
develop disseminated disease. the 
white race, dissemination occurs in 
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about one case in 500, whereas the 
rate in Mexicans is three and a half 
times and in Negroes fourteen times 
higher*®. It is of interest that the rate 
for dissemination in Filipinos is 180 
times that of the white and that the 
death rate is 192 times that for whites. 
Fatality rates in the Mexican and 
Negro are commensurate with the rate 
oi dissemination*!!%, 

Coccidioidomycosis occurs four times 
as often in men as in women, whereas 
erythema nodosum or erythema multi- 
forme occurs in women twice as often 
as in the male’. It is extremely rare 
in Negroes'*’, At least 60% of skin test 
reactors hates had no symptoms or 
signs. The so-called “influenzal type” 
has been seen in all age groups. Fa- 
tigue and general malaise are fairly 
constant findings. Pleural pain occurs in 
75 to 85%, fever in 60 to 100%, nonpro- 
ductive cough in 50 to 88%, cough 
with minimal hemoptysis in 28%, chills 
in 66%, massive pleurisy in 3%, and pro- 
nounced weight loss in several pa- 
Erythematous skin lesions 
developed in 20% of these patients 2 
to 20 days after onset of symptoms'?’. 
Localization of these lesions is the 
usual one and not peculiar to this dis- 
ease?*-30a,30b,110° The nodose lesions do 
not fluctuate het may become tender 
and painful. In 2 to 3 days the lesions 
begin to fade and progress to the usual 
residual brownish pigmentation. Recur- 
rences occur rarely, usually in associa- 
tion with injections of coccidioidin or 
inhalation of large numbers of spores, 
as in a sand or dust storm?*. The skin 
lesions may be associated with con- 
junctivitis, arthralgias, or both’. 

In children, this syndrome is char- 
acterized by cough, fever, malaise, and 
sweats at the outset***7, Pleural pain 
is common, and fever of 100 to 103° 
is almost invariable. The incubation 
period is usually 10 to 18 days and the 
course lasts 10 days or slightly more. 
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Dissemination is rare, as is pulmonary 
cavitation. In about 5 to 10% of chil- 
dren, erythema nodosum or multiforme 
occurs. 

It has been stated elsewhere that 
coccidioidomycosis is almost always a 
primary pulmonary disease. A case of 
well substantiated skin disease occur- 
red in a man after he embalmed 
proved case of disseminated coccidioi- 
domycosis'***. This patient had a typi- 
cal primary complex with cultural proof 
of the etiologic agent. Hirschman®! also 
reported a case of primary skin disease, 
but this is not too well documented. 

The pulmonary form of the disease 
is most commonly encountered clini- 
cally. Early in the infection, an area of 
acute pneumonia is seen, with cough, 
fever, malaise, pleural pain, chills, and 
purulent sputum. The course is acute 
and rapid and usually subsides within 
10 to 14 days. Stubbs''s reported 
dyspnea as the predominant symptom 
in an acute pneumonic episode that 
lasted for 3 weeks. Physical findings 
vary with the extent of involvement 
and may include wheezes as well 
rales and cervical adenopathy*”’. 

These acute influenza-like cases may 
go on to complete clearing, but one of 
the pulmonary complications enumer- 
ated by Cotton may develop in an ap- 
preciable percentage**: 1) fibrosis of 
the parenchyma, 2) coccidioma, 3) dis- 
semination (1 in 500 among whites), 
4) pleural effusion, 5) bronchiectasis, 
or 6) cavitation. Although the precise 
incidence of these complications was 
not reported, cavitation seemed to be 
commonest. A typical thin-walled cavity 
of coccidioidomycosis may remain in 
the lung as an asymptomatic finding for 
several years?5.136, The chronic cavity 

may account for other complications”; 
1) giant cavity with compression of 
healthy lung, 2) secondary infection of 
the cavity, 3) rupture of the cavity 
with either empyema, self- limiting 
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pneumothorax or open broncho-pleural 
fistula, 4) nonexpansive lung, or 5) 
hemoptysis. Winn1** reported hemopty- 
sis in 55% of his 23 cases of pulmonary 
cavitation and spontaneous pneumo- 
thorax with and without empyema in 
2 cases. It is remarkable that cavitary 
cases have an excellent prognosis re- 
garding dissemination!, although one 
exception was reported'®. Forsee*® dis- 
cusses localized pulmonary coccidioido- 
mycosis as a surgical disease. 

Significant laboratory work in pulmo- 
nary coccidioidomycosis is limited to 
finding the organism in the sputum and 
positive skin and serologic tests. The 
erythrocyte sedimentation rate may or 
may not be elevated, and the blood 
count often shows leukocytosis with 
predominantly polymorphonuclear leu- 
| 

The general feeling seems to be that 
if a cavity persists and does not cause 
such complications as hemorrhage, 
pneumothorax, empyema, or medias- 
tinal shift, it can safely be left alone; 
if one of these complications should 
occur, however, resection is definitely 
indicated. Winn'** treated 30 patients 
with cavities with collapse measures, 
ranging from pneumothorax with and 
without pneumonolysis, to pneumo- 
peritoneum and without phrenic paral- 
ysis. In 10 of these cases treatment was 
ineffective in stopping bleeding or pre- 
venting further increase in size of the 
cavity. Cotton** noted only one .oper- 
ative death among 30 patients treated 
with resection, and this was due to 
a postoperative coronary occlusion. 
Twenty-six of the patients were living 
and well at the last follow-up period, 
and the other 3 had noncoccidioidal 
complications. The right upper lobe 
and parts of the right middle and lower 
lobes of Weisel’s!*! patient were re- 
moved. Interestingly, this patient’s re- 
action to the skin test became negative 
after operation. 


Progress of Medical Science: MEDICINE 91 


Most authors of experience believe 
that except for persistence of organisms 
in the sputum of the patient with a 
chronic cavity, nondisseminated coccid- 
ioidomycosis is a self-limited disease 
and does not recur. However, Joress®* 
reported 4 cases of reactivation among 
23 patients with pulmonary disease, 
but one of these was undoubtedly a 
disseminated case and the other 3 may 
never have become truly inactive. In 
any event, the latter 3, despite reacti- 
vation, ultimately regained good health. 

Coexistence of coccidioidomycosis 
and tuberculosis has been reported by 
several 

Disseminated coccidioidomycosis may 
progress rapidly or may have a slow 
protracted course with symptoms re- 
lated to one organ or organ system 
until the terminal stages are reached. 
The “youngest” reported case of coc- 
cidioidomycosis was in a 3-week-old 
infant in whom rapidly progressive 
dissemination developed with menin- 
gitis and who died within 5 weeks!**. 
Hentel’s®® patient had purpura and a 
positive blood culture. Skinner's’ pa- 
tient died less than 2 months after on- 
set of symptoms. Muscle pain and 
weakness were the only localizing 
symptoms in a fatal case reported by 
McLetchie*. 

Meningeal localization of the disease 
usually heralds early death. Symptoms 
may be part of generalized involve- 
ment, and the diagnosis of meningitis 
may not be suspected until late in the 
course”. On the other hand, when. 
headache, nuchal rigidity, hyper- 
reflexia, spasticity, stupor, and coma 
along with localizing signs, are noted 
in the absence of any symptoms of 
general toxicity, meningitis is an early 
diagnosis*":*, The spinal fluid in the 
cases reported by Jenkins and Postle- 
waite®’ and by Kritzer™ and associates 
was characteristic of a nonspecific men- 
ingitis; cell counts were as high as 800 
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but usually not above 500, lymphocytes 
predominating. Pandy is often positive, 
protein moderately elevated, sugar 
moderately depressed, pressure moder- 
ately elevated or normal, culture pos- 
itive for the organism if a thorough 
search is made, and gold curve is 
000000. In addition, serologic studies 
of the spinal fluid are diagnostic if re- 
sults are positive even with low titer 
(1:2)1°f. Several disseminated cases 
with central nervous system involve- 
ment, including meningitis and hydro- 
cephalus, have recently been reported*. 

Cases of bone involvement have 
been reported®**-41, and in one such 
case, tuberculosis coexisted. Mumma‘? 
noted a localized coccidioidal granu- 
loma of the epiglottis in a patient who 
ultimately went back to work. Chest 
pain and pericardial friction rubs were 
noted in 2 of 3 patients with pericar- 
ditis. The third patient died, but the 
first 2 were well at the last follow-up 
period. Rohn’°?:1°** reported 2 cases of 
epididymal involvement, one of which 
had concomitant osseous coccidioido- 
mycosis. In both of Amromin and 
Blumenfeld’s? cases, trauma preceded 
the swelling of the epididymis, which 
proved to be coccidioidal. Maloney*? 
observed 2 patients with definite clin- 
ical findings of Addison’s disease, in 
addition to generalized coccidioidomy- 
cosis. In both, the adrenal glands were 
found to be involved at necropsy. In 
Lovekin’s® generalized case, both eyes 
had exudate along the temporal ves- 
sels with striate hemorrhages, but both 
discs were normal. Wormley'** ob- 
served a woman with a left tubo- 
ovarian mass manifested by dysmenor- 
rhea and vaginal discharge for over a 
year; operation apparently restored 
good health. 

Vaughan'*? encountered 33 cases of 
coccidioidomycosis occurring before 
and during pregnancy, which he divid- 
ed into four groups, group one with 


coccidioidomycosis before pregnancy, 
and groups 2, 3 and 4 in which coccidi- 
oidomycosis was discovered in the first, 
second, or third trimester of pregnancy. 
In group one, all patients recovered, 
and no lesions were found in the 2 
viable babies. Three dead fetuses were 
observed. In group two, one patient 
12 years old died with disseminated 
disease. Of 5 patients in group three, 
one died, and of 11 in group four, 7 
died; all had premature babies. In 
none of these cases was there evidence 
of coccidioidomycosis in babies or in 
the placenta, although complement 
fixing antibodies were occasionally 
found?*», Cohen?*, however, noted 2 
cases in which transplacental transfer 
of antibodies did occur. 

The most significant laboratory find- 
ings are the presence of the spherules 
of the fungus in smears of body secre- 
tions and excretions and the culture of 
the fungus from the same sources. A 
rare finding is a positive blood cul- 
ture*®. Of almost the same importance 
is the observed conversion of the coc- 
cidioidin skin test. In disseminated dis- 
ease, the appearance of complement- 
fixing and precipitating antibodies has 
both diagnostic and grave prognostic 
significance. 


Since the complement fixation test’ 


does not become positive until after 12 
weeks or more'**, the reaction is nega- 
tive in fulminating cases. With the 
exception of fulminating meningitis, 
this test is of prime diagnostic signifi- 
cance, a rising titer indicating progres- 
sion and a falling titer improvement. 
Changes in titer may precede clinical 
indications of changing status. A pa- 
tient should not be considered cured 
until the test becomes negative’. 
The precipitin test becomes positive 
very early in the course of coccidioido- 
mycosis and disappears within a few 
months. Its significance is diagnostic 
rather than prognostic. 


b 
t 
n 
t 
g 
Ww 
I 
Ww 
ve 
ve 
le 
n 
gi 
in 
c 
m 
ia 
23 
ta 
ta 
ye 
n 
pe 
f 
in 
fik 
ri 
fo 
né 
fo 
fo 
tu 
eC 
eI 


The hematologic picture, including 
blood chemical analysis, is not charac- 
teristic. Bennett® reported a dissemi- 
nated case with a reversed A/G ratio. 
The urinary findings are likewise non- 
specific, with cells in the sediment de- 
termined in part by the presence of 
specific coccidioidal involvement of the 
genitourinary tract. 

Electrocardiographic abnormalities 
were observed by Larson" in 3 patients 
with pericarditis. In 2 of these, ST seg- 
ments in the limb and precordial leads 
were elevated and T waves were in- 
verted. In only one patient were in- 
verted T waves noted in the precordial 
leads. 

The following findings have been 
noted by various authors on roentgeno- 
graphic examination of the chest: 
mediastinal widening****, hilar aden- 
opathy”*:!°°, accentuated hilar mark- 
dis- 
crete nodular lesions, both solitary and 
miliary or macromil- 
iary 109,125 cavitation®: 
200,228,251 pleural fluid??: 100.118 
pleural thickening?*:*®, and bronchiec- 
tasis''’. In Pittman’s® report, the cavi- 
tary lesions developed fluid level, 
which disappeared over a period of 2 
years, the lesions finally becoming 
nodular. Cavities appeared and disap- 
peared over a period of 5 years in 
Bass’s® case, fluid levels came and went 
with ballooning of the cavities at times. 
The cavity in Weisel’s'*! patient was 
found on resection to be 3.5 by 7 cm. 
in diameter. It was surrounded by 
fibrosis, which contracted over a pe- 
riod of 3 years and probably accounted 
for gradual enlargement of the cavity. 
Winn'*® reviewed 92 cases of pulmo- 
nary cavitation and found 25% persisted 
for months, 10% for years, 6% filled and 
formed nodular residua, and 2% rup- 
tured into the pleura causing spontan- 
eous pneumothorax with and without 
empyema. Among Cotton’s** 30 oper- 
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ative cases, the roentgenogram revealed 
a coccidioma in one case, accompany- 
ing bronchiectasis in 2 cases and rup- 
ture into the pleura with empyema in 
one. Joress** defined the roentgeno- 
graphic appearance of the acute phase 
of coccidioidomycosis as pneumonic 
density, hilar or mediastinal lymph- 
adenopathy, pleural effusion, and 
cavity formation. Residual lesions seen 
were nodular lesions singular or mul- 
tiple, larger masses with or without 
fibrous reaction surrounding cavities, 
single or multiple, organized effusion, 
miliary infiltration, chronic pneumonitis 
and hilar and mediastinal lymph- 
adenopathy or both. Of the 23 patients 
with residual lesions, 12 had nodular 
infiltrate and 7 had cavities without 
surrounding pneumonitis. 

Destructive lesions of bone were 
involving rib, 
iliac crest, finger, skull, vertebra, cal- 
caneus and tibial cortex. In the latter 
case, surrounding soft tissue reaction 
was visible. Joint involvement was re- 
ported by Jenkins*’, Reiss’, Thie- 
and Rosenberg’ and teno- 
synovitis by Walker!®®. Chapnick** 
demonstrated internal hydrocephalus 
in one of his cases of meningitis and 
Jenkins® observed block to intraspinal 
air. 

The diagnosis of coccidioidomycosis 
depends on an awareness of its exis- 
tence and knowledge of its clinical 
characteristics as defined earlier. C. E. 
Smith''® has summarized the diagnos- 
tic points of this disease in an excellent 
paper. Worthy of reiteration is that the 
disease is definitely localized geograph- 
ically, but because of extensive travel 
by a large segment of our population, 
sporadic cases must be expected in any 
locale. In differential diagnosis, Bead- 
enkopf and Loosli® have pointed out 
that tuberculosis and histoplasmosis 
are the main considerations. To that 
group must be added North American 
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blastomycosis. Since the clinical course 
in all these cases may be similar in- 
itially, the diagnosis depends in the 
main on determinative cultural and 
immunologic tests. The importance of 
making correct and accurate etiologic 
diagnosis in acute or chronic pulmo- 
nary disease is apparent when one con- 
siders the availability of specific ther- 
apy for certain of these diseases. 

Treatment of the primary and non- 
disseminated form of coccidioidomyco- 
sis is relatively simple. Kritzer™ advo- 
cates enforced bed rest until all symp- 
toms disappear. A falling titer of the 
complement fixation test is a good 
index of when the patient should be 
returned to full activity. No other 
treatment is needed in the uncompli- 
cated disease; it is self-limited. In case 
of persistent cavities in the lung, which 
clinically are not without complications, 
surgical removal is indicated. 

In disseminated cases, the only thera- 
peutic hope is that the disease will 
localize to an area accessible to resec- 
tion. Amromin® reported 2 cases in 
which resection of the testes and 
epididymis and resection of the testes, 
epididymis and scrotum resulted in ap- 
parent cures. Rohn1?:1°2* reported ap- 
parently curative epididymectomy in 
one case but in a second, orchidectomy 
and partial vasectomy, although locally 
curative, did not affect a gradual down- 
hill course. 

Chemotherapy in disseminated dis- 
ease has been uniformly disappointing. 
Jenkins*®’ used actidione in 2 patients 
without benefit. Chapnick”? used peni- 
cillin and potassium iodide; Town- 
send!*5, terramycin, streptomycin, pen- 
icillin, sulfonamides, para-aminosalicy- 
lic acid; Chapnick”? and Tager'?, iso- 
nicotinic acid hydrazide; and Egeberg*! 
used prodigiosin; none had lasting ef- 
fect. In his case of coccidioidomycosis 
of the epiglottis, Mumma*® used Roent- 


gen rays and iodides on the hypertro- 
phic lymph tissue at the base of the 
tongue without result. Fraser*! used 
streptomycin for 84 days with only 
moderate effect in a patient with bone 
coccidioidomycosis. Cohen?3¢ used so- 
dium caprylate locally with clearing of 
pus and arrest of granulation forma- 
tion. In addition, stilbamidine was used 
intravenously, but ultimately the pa- 
tient died. Preliminary optimistic notes 
with the use of ethyl vanillate***® and 
2-hydroxy stilbamidine have been re- 
ported®*. 

Coexisting tuberculosis and coccidi- 
oidomycosis have been successfully 
treated by Cohen*** with streptomycin 
and promizole combined for 2 months. 
Hughes® treated one patient with 
streptomycin and PAS, followed by 
pneumothorax and_ resection of the 
cavity. Combined antibiotic drugs were 
given postoperatively. However, re- 
activation of the tuberculosis occurred 
later in the patient's course. Spherules 
of C. immitis were found in the re- 
sected specimen. Stein'’ commented 
that any of the available measures 
might be indicated in treating coexist- 
ing disease. It would appear that if 
the coccidioidomycosis is not dissemi- 
nated, the only problem is tuberculosis, 
whereas if the coccidioidomycosis is dis- 
seminated, treatment is unimportant, 
since the outcome is almost certainly 
deterioration and death. 

Experimentally, Cohen2** has used 
sodium caprylate, ethyl vanillate, fradi- 
cin and thiolutin, all with question- 
able results. Cohen and Bos?** have 
worked with stilbamidine and rigmoci- 
din with essentially the same results*'. 
No effective fungistatic or fungicidal 
agent has yet been studied that is also 
nontoxic in therapeutic doses. The ef- 
fect of cortisone on experimental coc- 
cidioidomycosis is not remarkable*. 
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THE successful therapy of epilepsy 
was largely blocked for centuries by 
the common belief that this symptom 
complex implied demoniac possession. 
Neolithic medicine men trephined for 
epilepsy, with a shark’s tooth or a flake 
of obsidian. Hippocrates (460-377 
B.C.) considered it “chittering folly to 
ascribe to divine malediction an affec- 
tion wholly human”®, Celsus, a cele- 
brated Roman physician and writer 
who lived about 25 A.D., advocated 
the following therapy for epilepsy: 
“Purge the patient with alum or black 
veratrum, anoint his head with old oil 
and acetum, fast him, keep him out of 
the sun, from baths, from wine, from 
venery, from dizzy heights, avoiding 
vomitus, undue fatigue and all busi- 
ness cares of whatever nature. Some 
seek to cure themselves of seizures by 
drinking the warm blood of fallen 
gladiators, a miserable remedy serving 
merely to make more miserable those 
who suffer from an intolerable dis- 
ease’®’, Galen (born in 130 A.D.) 
treated epilepsy with theriaca, a nause- 
ating mixture of many substances, 
supplemented by pedal venesection in 
the spring. 

(98) 


Prior to 1857 there was no effective 
medical therapy for epilepsy. Quite by 
accident, in that year, Sir Charles 
Locock introduced the use of bromides, 
the first effective treatment for epi- 
lepsy”>:*°. The “bromide era” remained 
unchallenged until Hauptmann intro- 
duced phenobarbital in 1912. Mebaral 
first appeared in Europe in 1929 under 
the name of Prominal. The next major 
achievement occurred in 1938 when 
Merritt and Putnam introduced Dilan- 
tin. Subsequent important advances in 
the therapy of epilepsy included the 
introduction by Lennox*? of the oxa- 
zolidines for petit mal, and further in- 
vestigations into the hydantoin groups”. 

THE COMMONLY ACCEPTED SAFE DRUGS. 
1. Dilantin (Diphenylhydantoin So- 
dium). This drug is considered by 
many to be the best initial anticonvul- 
sant for the treatment of grand mal 
epilepsy, either alone or in combina- 
tion with such barbiturates as Mebaral, 
phenobarbital, or Gemonil because of 
its high degree of effectiveness and 
low 

For the same reasons it is often rec- 
ommended as the drug of first choice 
in psychomotor epilepsy, before util- 
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izing more dangerous anticonvul- 
Qne disadvantage of 
Dilantin is that it often precipitates a 
subclinical petit mal component or in- 
creases the frequency and severity of 
the petit mal seizures already present 
in cases of mixed seizures?>:28.37.52, 

In adults Dilantin should be started 
with one 1%-grain (0.1 gm.) capsule 
after each meal. This dose should then 
be increased by one capsule daily 
every week, until either signs of toxic- 
ity appear or seizures are controlled. 
If seizures continue by the time 6 cap- 
sules are administered each day, one 
should consider adding 1% grains 
(0.1 gm.) of phenobarbital or 3 grains 
(0.2 gm.) of Mebaral at bed time'®. A 
gradual increase of Dilantin until the 
effective dose is reached is the best 
safeguard against the following toxic 
side ects: ataxia, drowsiness, blur- 
ring of vision, morbilliform rash, hyper- 
trophy of the gums, hirsuitism™'***.%, 

Hypertrophy of the gums can elven 
be satisfactorily handled by massage of 
the gums with a rubber tooth brush, 
strict dental care, or, in recalcitrant 
cases, by surgical removal of the pro- 
truding excess gum’, 

Because of the slow decomposition 
of Dilantin in the body, it can be given 
in the morning in a single dose, if nec- 
essary’. One of the notable advantages 
of Dilantin is its lack of hypnotic ac- 
tivity’. 

Dilantin sodium is supplied in cap- 
sule form in both 4-grain (0.03 gm.) 
and 1%-grain (0.1 gm.) sizes. Also 
available are capsules containing 1% 
grains of Dilantin sodium and 4-grain 
of phenobarbital, as well as Dilantin 
in oil, with 1% grains of Dilantin sodium 
in each capsule. Phelantin “Kapseals” 
(Parke, Davis & Co.) are an interesting 
combination in each capsule of 1% 
grains of Dilantin sodium, 4-grain of 
phenobarbital, and 2.5 mg. of desoxy- 
ephedrine hydrochloride, the latter 
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component to counteract drowsiness. 

2. Phenobarbital. This medication 
has been described variously as “the 
best and safest drug’**: 8 or the “drug 
of second choice” (second only to 
Dilantin )**.°* in the treatment of grand 
mal epilepsy by many authorities on 
the subject because of its high thera- 
peutic index and relatively low toxicity. 
Some authors warn against its use in 
psychomotor seizures as it may aggra- 
vate them?*:°?:>5, Others recommend an 
early trial of phenobarbital in psycho- 
motor epilepsy, stating that it may be 
effective!*. There is apparently a syner- 
gism hetween phenobarbital and Dilan- 
tin sodium which makes the combina- 
tion more effective than when either 
drug is used alone!-16.26.38,46,58, 

The most commonly used combina- 
tion of anticonvulsants for grand mal 
epilepsy in America today is Dilantin 
Although 
phenobarbital alone is seldom effective 
in petit mal epilepsy**, it may at times 
be effectively combined with Tridione 
or Paradione for that purpose”. Pheno- 
barbital alone may transform petit mal 
into psychomotor attacks. 

The sleep- producing effect of pheno- 
barbital is least disturbing if given in 
a single dose about one hour before 
bed time. The most common effective 
and initial doses are: %-grain for in- 
fants, 1 grain for children, and 1% grains 
(0.1 gm.) for adults**:8, One method'* 
is to administer phenobarbital alone 
initially to adult patients with infre- 
quent grand mal, psychomotor or focal 
seizures (less than 4 per year), but 
to utilize Dilantin initially if seizures 
are more frequent. Selby®, however, 
disagrees with this method, and states 
that phenobarbital “seems to benefit 
particularly those patients with severe 
and frequent fits. Mildly affected pa- 
tients with infrequent seizures do not 
respond so well.” 

Phenobarbital is one of the oldest 
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and safest and most effective of the 
anticonvulsants, its primary toxic 
symptoms being drowsiness in the larg- 
er doses!*-?5.28 dizziness, dermatitis 
and staggering**. Amphetamine sulfate, 
administered in 5- to 25-mg. doses in 
the forenoon, usually elhectiv ely dissi- 
pates the drowsiness or sleepiness 
caused by phenobarbital, without af- 
fecting the epileptic attacks in any 

Probably the most common cause of 
status epilepticus in patients on anti- 
convulsant therapy is the sudden ces- 
sation of phenobarbital therapy, either 
due to negligence by the patient or 
misguided efforts by the physician to 
change medication when seizures are 
incompletely 

3. Mebaral (Mephobarbital ). This 
drug is considered by some*:*:'*:'" to be 
superior to phenobarbital as an anti- 
convulsant, and hence the present bar- 
biturate of choice. This medication has 
no serious toxic effects in therapeutic 
doses except rare drowsiness, and 
lethargy which can be easily dissipated 
with amphetamine sulfate in the fore- 
noon in doses of 5 to 25 mg.". 

Most references in the literature!*:?8 
state that Mebaral may be used instead 
of phenobarbital in a dosage twice 
that of phenobarbital, and that the 
anticonvulsant effects are then the 
same. Mebaral seems to be consider- 
ably less depressant and causes less 
drowsiness in effective doses than 
phenobarbital. It is completely inter- 
changeable with phenobarbital'*. Me- 
baral should be used either alone or 
combined with other safe anticonvul- 
sants in the treatment of all types of 
convulsive disorders before utilizing 
any of the newer dangerous drugs 
which are potentially haeitul to the 
liver or hemopoietic system. It isa par- 
ticularly useful adjunct to Tridione 
or Paradione ther rapy in petit mal 
seizures, since it enhances their re- 


sponse and also reduces the possibility 
of exacerbation of grand mal seizures”*. 
The addition of Meberal to Tridione 

Paradione also enables one to re- 
duce the dose of the latter drugs and 
thereby decreases the danger of their 
toxicity. 

Psychomotor seizures are said to be 
more likely to respond to Mebaral than 
to phenobarbital™. 

The adult dose of Mebaral is % to 
1% grains t.i.d., or 1% to 3 grains (0.1 
gm. to 0.2 om.) at bed time. Selby® 
states that “At present I would suggest 
that the treatment of patients with ma- 
jor seizures should begin with a com- 
bination of Dilantin and Mebaral.” 

4. Gemonil (diethyl-methyl-barbitu- 
ric acid )?7. This barbiturate comes in 
scored 1s-grain (0.1 gm.) tablets, and 
is pr escribed in twice the usual dosage 
of phenobarbital. At times it seems to 
be most effective in epileptic seizures 
associated with organic brain disease*®. 
Peterman*® states that ‘Tf phenobar bital 
fails to control grand mal in children 
when given in adequate dosage and 
properly spaced to precede the expect- 
ed or usual convulsions by 2 to 4 hours, 
the drug of second choice is Gemonil. 
Gemonil is almost as effective as pheno- 
barbital and without the sedation.” Its 
only known side effect is drowsiness 
with large doses*?. 

5. Bromides. Although the literature 
rightfully continues to warn of the 
dangers inherent in the poorly super- 
vised use of the bromides!®*9.47-56,69, 
their intelligent utilization and trial, 
either alone or in combination with the 
other “safe” anticonvulsants is a com- 
mon-sense procedure, before one _ re- 
sorts to the newer and more dangerous 
drugs**. 

Bromidism, skin rashes, and dulling 
of the mental processes, although ser- 
ious, can usually be avoided by the 
proper selection and supervision of pa- 
tients. An occasional serum bromide 
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determination may be somewhat in- 
convenient, and add to the patient's 
economic burden'*. However, in spite 
of the disadvantages of bromide ther- 
apy, many good physicians continue to 
use them to good advantagel:*.2?,28.39,40, 
Arieff’, for example, has maintain- 
ed 12% of his patients on bromides dur- 
ing the past 10 years, and reports that 
73% are seizure-free. 

The dose of bromide is 5 to 15 grains 
(0.30 to 1.0 gm.) of the sodium or the 
triple salt, given two or three times 
daily***. The sodium chloride intake 
should be kept low and maintained as 
nearly constant as possible?*. Bailey* 
states that “Bromides have been ma- 
ligned a good deal in recent years, 
often on skimpy evidence. The doses 
recommended in textbooks are too 
large. Oral sodium bromides, 20 to 30 
grains a day for 3 to 5 days, produced 
a good anticonvulsant effect and main- 
tained a concentration of 50 to 70 mg. 
of bromide per 100 cc. of blood. Bro- 
mides still have an important place in 
the treatment of epilepsy.” In regard 
to bromide dosage, Perlstein states 
“Give them until the blood bromide 
level is not more than 100 mg. per 100 
ce. Higher levels may prove toxic. If 
a rash appears the drug is discontinued 
and sodium chloside intake is in- 
creased.” 

THE NEWER Il. Mesantoin 

( Methyl-phenyl-ethyl-hydantoin). It 
was introduced in 1945. Mesantoin 
is said to be quite effective in 
many Dilantin-resistant or Dilantin- 
phenobarbital-resistant cases of grand 
mal epilepsy, either alone or in 
combination with one or both of the 
latter two drugs*" 3,25,26,28,33,34,36,41,42,52, 
67. There is some evidence that it 
should be avoided if psychomotor or 
petit mal** manifestations are present 
in the electroencephalogram (EEG)*, 
but there are reports to the effect that it 
kas at times been effective in psycho- 


Progress of Medical Science: NEUROLOGY AND PSYCHIATRY |()] 


motor epilepsy**:**:*!°* or even in petit 
mal epilepsy**. The average dose for 
children is 0.4 gm. daily, and for adults 
is 0.6 gm. 

Some of the serious toxic reactions 
which have been attributed to mesan- 
toin include: several fatalities? from 
agranulocytosis and pancytopenia,®*, 
aplasia of the bone marrow**“* and 
toxic psychosis'*. The most common 
symptoms of overdosage are drowsi- 
ness and ataxia. Mesantoin apparently 
has a synergistic toxic action when ad- 
ministered with Tridione or Paradi- 
one**. Bercel et al.® found that it was 
uncommon to encounter toxic effects 
with mesantoin until one reached the 
“upper limits of dosage intolerance 
(0.6 to 1.0 gm. daily) provided the 
dose was increased gradually over the 
first three months.” 

2. Tridione (Trimethadione). This 
drug is almost universally recognized 
as the drug of first choice in the treat- 
ment of petit mal epilepsy*!.7%-5.37.43, 
51,57,59_ Tridione alone should not be 
used in “pure” psychomotor seizures, as 
it may not only be ineffective but also 
may eggravate or increase the number 
of seizures**:**, It is sometimes effec- 
tive when combined with Dilantin and 
phenobarbital’. Tridione, when given 
alone, tends to increase the frequency 
of major convulsions when they are 
associated with petit mal attacks’?%**: 
#52 or precipitate subclinical grand 
mal attacks**°*. Mebaral should be 
used in addition to Tridione, even if 
the only suggestion of a grand mal 
component is electroencephalographic 
in nature**. 

Combined petit mal and grand mal 
seizures tend to respond to Tridione 
and Mebaral* or, according to some re- 
ports to Tridione with phenobarbital 
cr Dilantin®?. Peterman** believes that 
“it is always advisable to give pheno- 
barbital with Tridione or Paradione, 
since about one-half of the children 
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with petit mal eventually develop grand 
mal” anyway. 

In general, Tridione is slightly more 
effective in petit mal epilepsy than 
Paradione, but also slightly more 
dangerous, as far as toxic reactions are 
concerned. Tridione is occasionally ef- 
fective in abdominal epilepsy'’. Tri- 
dione has caused many toxic reactions 
such as fatalities from pancytope- 
nephrosis“, meralopia (blur- 
red vision when suddenly entering into 
bright light and drowsiness". 
It should not be given to patients with 
a history of allergic hy persensitivity to 
other drugs’. Tridione is initially ad- 
minister - in a dose of one 5-grain 
(0.3 gm. ) capsule after breakfast daily, 
for 5 days. If seizures persist and toxic 
symptoms do not appear, the dosage is 
increased every 5 days by one capsule 
daily, after a meal, until not more than 
capsules daily are ingested’. 

Paradione (Paramethadione ). This 
drug is generally used for those cases 
of petit mal which are refractory to 
Tridione. About 80% of patients with 
petit mal will show a good response to 
one of the two “diones’’. The dosage 
of Paradione is the same as that of 
Tridione, but tridione is slightly more 
effective. Fortunately, patients not con- 
trollable by one of these two “diones” 
are often well controlled by the other 
one», 

If 2.7 gm. of Tridione do not oblit- 
erate petit mal seizures, a 0.3 gm. 
capsule of Tridione may be omitted 
and replaced by a similar dosage 
of Paradione. This process of 
stitution is continued by increasing 
the Paradione by one capsule every 5 
days, and concomitantly decreasing the 
Tridione. At some intermediate point 
it may be possible to stop the petit 
mal seizures with this combination of 
“diones’*°. It is well to have the patient 
already on a full therapeutic dose of 
Mebaral (or phenobarbital) prior to 
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administering either “dione,” in order 
to prevent the precipitation of major 
convulsions by “dione” therapy™. 

Paradione is generally less effective 
than Tridione, ut is said to be more 
effective than Tridione in petit mal 
seizures due to organic brain disease. 
It is reported to be effective in com- 
bination with Prenderol, and also may 
be given with Dilantin®”. Paradione and 
Tridione are contraindicated in “pure” 
grand mal epilepsy. The toxic effects 
of Paradion are identical with those 
following the use of Tridione***.*° but 
are not quite as frequent. 

4. Prenderol (2-2-diethyl-1,3-propane- 
diol). This drug is a structural analogue 
of mephanesin. Although this anticon- 
convulsant is apparently most effec- 
tive in petit mal, without even neces- 
sarily establishing a normal EEG”, it is 
such a short acting drug that a “ret tard- 
ing agent” is necessary® 51. The “re- 
tarding agent” may be one teaspoonful 
of 32% (whipping) cream (or its equiv- 
alent in other fats and oils), given with 
each dose of Prenderol. Among the 
noncaloric retarders, PVP (polyvinyl- 
pyrrolidone ) powder and carbomethy] 
cellulose in one teaspoonful dosages 
have been found to be, effective. These 
retarders will delay the absorption of 
Prenderol and prolong the effect of 
each dose for 3 to 5 hours*?. 

Prenderol is available in 7-grain 
(0.5 gm.) scored tablets. The usual 
dose is 1.0 gm. four times daily, each 
dose being accompanied by a dose of 
one of the “retarders.” The need for a 
“retarder’ makes its use somewhat 
cumbersome and inconvenient. Were 
it not for this, it might very well be 
considered the drug a first choice in 
petit mal. Very large doses of Prenderol 
cause only nausea or 
Prenderol is effective in controlling 
petit mal, especially the idiopathic 
form, but, like the “diones,” it may ag- 
gravate grand mal seizures. A syner- 
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gistic action occurs with both Paradione 
and Tridione, particularly the former. 
While not as effective in petit mal as 
Tridione, Prenderol seems to be better 
than Paradione, Phenurone, Mebaral, 
Milontin, Mesantoin and Gemonil*!. 

5. Phenurone (Phenacemide). This 
drug is especially effective in psycho- 
motor attacks? 3452.60, Its first success 
was reported by Gibbs in 19479, 
Phenurone has also been reported use- 
ful in some resistant cases of grand mal 
and petit mal seizures**. It may be 
combined with Dilantin, or with Dilan- 
tin and Mebaral (or phenobarbital)". 

If some degree of control of psycho- 
motor seizures has been obtained with 
other anticonvulsants, the other medi- 
cation is continued, and Phenurone 
(for adults) is started with an initial 
dosage of 7% grains (0.5 gm.) after 
each meal. After a week an additional 
0.5 gm. may be given after breakfast. 
Two weeks later the daily dose may be 
increased by 0.5 gm. at “bed time. An 
average dose of 2.0 to 3.0 gm. daily 
is adequate for most adults. For chil- 
dren 5 to 10 years old the dosage is 
one-half that of the adult dosage®. 

While Phenurone has a somewhat 
higher rate of efficacy than Mysoline, 
the complications attending its use re- 
quire that it not be used until Myso- 
line, Dilantin, or Mebaral (or pheno- 
barbital) have been found ineffective. 
Toxic symptoms due to the use of 
Phenurone include severe depression, 
fatal or serious hematologic and hepat- 
ic damage*: 23,26,34,44,56 psychosis 
when the psychomotor seizures are con- 
trolled*:8, decreased interest sur- 
roundings, suicidal tendencies**, ag- 
gressiveness, skin rash, drowsiness, 


headache, insomnia, anorexia, nausea, 
and insensitivity to pain'**: 

Any patient with a severe person- 
ality disorder should not receive Phe- 
nurone because of the danger of ag- 
gravating it. Phenurone should only 
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be used as a calculated risk, after safer 
drugs have failed and surgery has been 
considered contraindicated or imprac- 
tical. 

6. Mysoline (Primidone) (-5 phenyl, 
5 ethyl hexohydropyrimidine-4:6 di- 
one). This anticonvulsant was intro- 
duced in 1952 and has been found to 
be effective in many Dilantin-resis- 
tant or Dilantin-phenobarbital-resistant 
cases of grand mal epilepsy!?1:27.51,51, 
6°, as well as in some psychomotor 
seizures!!-27-61.562 and even in some petit 
mal and _ focal seiz- 
There is some evidence 
that Mysoline is ineffective in psycho- 
motor epilepsy*!, and may increase the 
number and frequency of petit mal 
seizures*!, However, Forster?7®! be- 
lieves that Mysoline is preferable to 
Phenurone in psychomotor epilepsy, in 
spite of less efficiency in seizure con- 
trol, because of its milder side effects. 
Drowsiness is the most frequent toxic 
side effect with Mysoline, and usually 
affects the patient “for the first one or 
two weeks of treatment only, and then 
disappears spontaneously. Ampheta- 
mine will often relieve any residual 
drowsiness*'. Other important side ef- 
fects with Mysoline are acute vestibu- 
lar symptoms after the first one or two 
tablets (characterized by intense ver- 
tigo, nausea, vomiting, ataxia, nystag- 
mus and sometimes vasomotor col- 
lapse )*!, pruritic papulovesicular rash, 
occasional confusional psychosis, in- 
ability to concentrate, and temporary 
paranoid trends*'. The toxic effects of 
Mysoline occur in about 20% of the pa- 
tients. For the most part they are not 
serious and are of transitory nature’!.*. 
27,30,61,62 Forster*? found that acute 
vestibular symptoms occurred in 2.5% 
of his patients on Mysoline, that about 
10% of his patients became extremely 
drowsy, and that 14% of his 100 pa- 
tients could not tolerate Mysoline be- 
cause of nausea or persistent drowsi- 
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ness. He found no hematologic or renal 
complications. The daily dose of Myso- 
line for an adult varies from 2 tablets 
(0.50 gm.) to 8 tablets (2.0 gm.). The 
dosage for children varies from 0.125 to 
0.7 75 gm. daily. 

Milontin (methyl-phenylsuccini- 
adie. This drug has been reported by 
Zimmerman®* others*! to be effec- 
tive in the control of petit mal seizures 
in some patients who are not benefited 
by Tridione, with only 5% showing toxic 
effects, as compared to 55% showing 
toxic effects with Tridione. Doy le2”” 
however, reported that Milontin failed 
to control any of his 21 patients who 
could not previously be controlled by 
the usual drugs*. Milontin has little if 
any effect on psychomotor seizures. 
It it is effective it is usually because the 
seizures begin with a petit mal at- 
tack*'. Forster?? found that “of 50 pa- 
tients refractory to Tridione or Para- 
dione, improvement of seizures occur- 
red in 27” with Milontin. “Often 
patients who are controlled” with Mil- 
ontin “for a time will lose their control 
and gain a tolerance”**. Milontin is 
free of severe toxic enatifestations”. 
but may result in occasional benign 
skin eruptions and somnolence*'. It 
is administered to adults in doses from 
0.5 gm. to 1.0 gm. two to three times 
daily. 

8. Hibicon (N-Benzyl-B-Chloroprion- 
amide). This comparatively new anti- 
convulsant is apparently effective in 
some grand mal seizures, but there is 
no real evidence that it is superior to 
Dilantin, phenobarbital, or Mysoline**: 
82,453,955 or even equal to the latter 
drugs, in spite of the fact that toxic 
symptoms with it are uncommon?**-*, 

ADJUVANT pRUGS. Benzedrine sulfate 
(Racemic amphetamine sulfate) or 
Dexedrine sulfate (Dextro-ampheta- 
mine sulfate) is used principally in 
combating the drowsiness and _leth- 
argy caused chiefly by phenobarbital'* 
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16,25,33,37,52,55,56 and other anticonvul- 
sants!® such as Mysoline*! and Mebar- 
al!®, It is used in single or divided 
doses of 5 to 25 mg. daily, usually en- 
tirely in the forenoon to prevent in- 
somnia. Undesirable side effects of 
amphetamine sulfate include insomnia, 
anorexia, loss of weight, nervousness, 
irritability, moodiness, and impotency™*. 

GENERAL THERAPEUTIC PRINCIPLES. 1. 
Finding the most suitable anticonvul- 
sant and its right dose requires an 
average of 3 to 6 months. The “trial 
and error” method is inescapable’. 

Start with the safest and best es- 
tablished drug of proven value and 
increase the dose slowly, in order to 
avoid the toxic effects that are so com- 
mon at the beginning of treatment 
with a new anticonvulsant or when 
the dose is suddenly increased!. 

=: § Change to newer anticonvulsants 
only when the older ones have been 
used in adequate near-toxic doses and 
have consistently failed. 

4. The newer drugs are, in general, 
much more potentially dangerous to 
life than the older ones, and should 
always be started in small doses which 
are increased very gradually. A care- 
ful history of allergy, skin reactions, 
bleeding tendencies, gastrointestinal 
and renal upsets must be taken on all 
candidates for therapy with the newer 
anticonvulsants. If the patient is un- 
reliable, uncooperative, lacking in in- 
telligence, or geographically inacces- 
sible most of the time, he should not 
be treated with the newer drugs. He 
should also be informed of the risks 
and side effects and the urgency of the 
immediate reporting of sock. side effects. 
Before starting treatme nt, a complete 
urinalysis and blood studies (white cell 
count, red cell count, differential count, 
platelet count and hemoglobin) should 
be made. In addition a urobilinogen 
test of liver function is needed if Phe- 
nurone is used. These tests should be 


re 
fi 
al 
fii 
tl 
ti 
u 
el 
Cc 
| 
| 
ey 
a 
t 
i 
n 
ti 
il 
O 
b 
le 
kc 
tl 
n 
n 
d 
q 
ic 
tl 
a 
n 
th 
it 
O 


n 


repeated at periods of one, 3, 5, 7, 11, 
15, and 19 weeks, and so on, for the 
first year, and every 4 months there- 
after. Deviations in the tests should call 
for a consultation by an expert in the 
field, or the drug should be discontin- 
ued. If the cost or inconvenience of 
these procedures makes them imprac- 
tical, the newer drugs should not be 
used. A good precaution with the new- 
er drugs is to stamp the prescription 
so that refilling is impossible, and to 
prescribe only enough of the drug to 
cover the pe ‘riod of time until the next 
visit’. 

5. One should not follow completely 
fixed formulas of anticonvulsants. Each 
epileptic has to have his medication 
“tailor-made” especially for him. 

Epileptics do not live on drugs 
alone’. They should be advised how 
to avoid or control possible precipitat- 
ing factors such as fatigue and environ- 
mental tensions. The subjects of selec- 
tion of suitable recreation and occu- 
pation are appropriate for discussion. 
Formal psychotherapy will be necessary 
in only a small percentage of patients’. 

Any patient taking medication 
than barbiturates, Dilantin or 
bromides should have blood counts at 
least once a month. Any serious de- 
crease in white blood cells, in granu- 
locytes or in red blood cells suggests 
that a blood dyscrasia may result if 
medication is continued. The develop- 
ment of jaundice suggests a drug-in- 
duced hepatitis and likewise demands 
quick withdrawal of medication?®.**. 

8. Some common pitfalls in the med- 
ical therapy of epilepsy include: a) 
the inadequacy of dosages employed, 
and b) the abrupt transfer from one 
medication to another. For example, 
the abrupt stopping of phenobarbital 
in favor of another anticonvulsant is 
one of the commonest causes of status 
epilepticus**. The proper way to change 
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from phenobarbital to one of the hydan- 
toinates is to administer full doses of 
both for 3 or 4 days and then gradu- 
ally decrease the phenobarbital over a 
4- to 8- day period until the final dosage 
desired is reached*’. The hydantoinates 
and barbiturates differ radically in 
speed of action and duration of action. 
For example, phenobarbital acts rap- 
idly over a short period of time, where- 
as Dilantin sodium does not begin to 
take effect for several days after initial 
administration’. 

9. If a patient, previously well con- 
trolled on Dilantin suddenly develops a 
flurry of seizures, it is probably either 
due to the patient omitting his medi- 
cation or drinking a fair amount of 
alcohol just before the reappearance 
of his 

10. Divided doses of anticonvulsants 
are theoretically preferable, but they 
are forgotten more frequently. Medi- 
cine taken at noon may embarrass chil- 
dren at school or adults at work. Divid- 
ing the day’s medication into two doses, 
morning and even ng, and prescribing 
the hypnotic drugs after supper may 
prove satisfactory*. 

11. Adjust medication to the rhythm 
of the patient's seizures* 

12. Keep in frequent contact with 
epileptic patients*. 

13. The prime objective of the drug 
therapy of epilepsy is to achieve a clin- 
ical cure rather than an electroenceph- 
alographic cure®?. 

14. The well-informed general prac- 
titioner will be able to treat success- 
fully about 75% of patients with seiz- 
ures. 

15. Psychiatric patients with episodic 
symptomatology may have an abnormal 
electroencephalogram. In such cases, it 
is often necessary to use anticonvul- 
sant medication in addition to psycho- 
therapy, if paroxysmal discharges are 
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found, and focal lesions have been ex- evaluation if drug therapy fails to con- (5 
cluded. One should proceed with trol them™2%.34.50.56, 
caution before treating patients with 17. The ketogenic diet is often bene- 


nonspecific abnormal brain wave pat- ficial in petit mal seizures, if drug 
terns with anticonvulsants, especially therapy is ineffective. However, this 
barbiturates or other sedatives*‘. * diet is expensive, difficult to maintain, 

16. Severe psychomotor seizures sometimes distasteful, and always (3 
should be considered for neurosurgical troublesome?*:*". 
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INFORMAL SEMINAR ON PSYCHOPHARMACOLOGY 


Introductory Remarks. J. H. Ewxnc, 
M.D. (Depts. of Psychiatry and Phar- 
macology, Univ ersity of Pennsy lvania ). 
There is currently available an increas- 
ing number and div ersity of drugs 
which act directly upon nerve cells or 
special groups of cells within the cen- 
tral nervous system. These agents are 
important in bringing about common 
interests and research efforts among 
investigators. One result is that work- 
ers in ‘Giflevcnt fields are learning the 
techniques and methodologies of ‘Other 
disciplines than their own. 

The individual organism can be de- 
scribed in terms of many different 
frames of reference. As yet, correlations 
between the data of different disciplines 
are not readily apparent or interpret- 
able. The continuing development of 
new techniques w ithin each field may 
reveal common denominators. Psychia- 
tric research involves particular difficul- 
ties in the development of more varied, 
more objective and quantitative meth- 
ods of handling data. 

The research psychiatrist now pos- 
sesses a variety of pharmacological 
agents, with varied effects on mental 
functioning. He has drugs which pro- 
duce mental derangements in normal 
and abnormal individuals hav ing many 
features of clinical psychoses. Drug- 
induced mental changes in man do not 
mirror the clinical syndromes and, 
therefore, one cannot yet with surety 
extrapolate from one to the other. 
Drug-induced mental changes are not 
only a function of a chemical agent, 
(108 ) 


but of the experimental situation and 
its significance to the individual which 
is in part determined by past exper- 
iences and consequent learned adap- 
tive responses. 

Recent experiments with chlorproma- 
zine and reserpine suggest that they 
may alter the functioning of the hy po- 
thalamus, which effect may account 
for the alteration of the emotional state 
in many psychotics. There is the pos- 
sibility that a consequence of this may 
be alteration of ideation as well as of 
behavior. Some clinical psychiatric re- 
sults suggest this. 

In addition to being useful in in- 
vestigating psychopathology, psychia- 
trists are employing these agents in 
experimenting with new psychother a- 
peutic and physiological diagnostic 
procedures and treatments. Their in- 
troduction into psychiatry may allow 
reclassification of mental disorders, per- 
mitting better focused research into 
the nature of mental illness on all levels 
of experimentation. 

Recent Investigations on the Mode 
of Action of Reserpine (Serpasil). J. A. 
SCHNEIDER, M.D. (The Research Dept., 
Ciba Pharmaceutical Products, Inc., 
Summit, N. J.) Studies in various 
species of animals have indicated that 
the tranquilizing action of reserpine is 
of a different nature than that of com- 
monly used sedatives such as barbitu- 
rates or bromides. The most pronounced 
pharmacological effects of this alkaloid 
involve autonomic regulation. Miosis, 
hypotension, bradycardia, hypothermia, 
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increased gastrointestinal motility or 
diarrhea, or both, are the expression 
ot a decrease in sympathetic activity. 
Exclusion of peripheral sympatholytic, 
cholinergic or ganglionic blocking ef- 
fects led to the assumption of a central 
mechanism of action. Further investi- 
gation of this mechanism resulted in 
the theory that rather than a direct 
depression of sympathetic centers a 
blockade or inhibition of afferent im- 
pulses was the cause of the reduction 
in sy mpathetic activity. 

Clinical as well as experimental data 
had indicated that the reserpine effect, 
however, was not restricted to auto- 
nomic functions. Results such as the 
lowering of the threshold for electro- 
shock and the antagonistic effects of 
reserpine against anticonvulsant drugs 
indicate a facilitatory effect of reser- 
pine on the somatic part of the central 
nervous system. Recent investigations 
with high doses of reserpine densa 
strated a facilitatory effect on mono- 
synaptic reflex arcs. The nature of this 
facilitation will have to await further 
studies. 

Preliminary Observations the 
Effects of Parenteral Reserpine on 
Cerebral Oxygen Metabolism of Pa- 
tients with Essential Hypertension.* 
H. Harxenscutrer, M.D., A. M. 
SELLERS, M.D., S. B. LANGFELD, M.D., 
AND T. D. WuirtsEL, M.D. (Edward B. 
Robinette Foundation, Medical Clinic, 
Hospital of the University of Pennsyl- 
vania). Intravenous reserpine in man 
in the dosage range of 60 to 100 micro- 
grams per kilogram produces a change 
in behavior in almost all subjects. They 
are less alert, have reduced spon- 
taneity, are less attentive, more relaxed 
or sedated but still are easily aroused. 
Although the above change is quite 
obvious to the observer it is not readily 
quantitated. A majority of both normo- 
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tensive and hypertensive subjects, but 
not all, show a reduction in arterial 
pressure that gradually develops with 
the maximum supine fall appearing 
four hours or so after the reserpine. 
In order to determine whether reser- 
pine behavior was a result of reducing 
cerebral blood flow and cerebral oxy- 
gen consumption, measurements of 
cerebral blood flow (nitrous oxide), 
and cerebral arteriovenous oxygen and 
glucose differences were made in five 
hypertensive subjects before and one 
hour after reserpine. The second study 
was made when the mean pressure of 
all patients in the group had tended to 
stabilize at a lower level and when all 
patients showed less spontaneity. None 
of the subjects showed a change in 
cerebral blood flow or cerebral oxygen 
uptake. The pressure of these patients 
changed from 154 to 122 mm. Hg, cere- 
bral blood flow from 50 to 49 cc. 
per 100 gm. brain per minute, oxygen 
uptake from 3.4 to 3.2 cc. per 100 gm. 
brain per minute and glucose uptake 
5.6 to 4.0 mg. per 100 gm. The only 
significant reduction was the decrease 
in mean arterial pressure (p<0.02). 
The cerebral arteriovenous glucose 
difference observed initially was equiv- 
alent to 8.25 cc. oxygen extracted 
although the control cerebral arterio- 
venous oxygen difference was equal to 
6.96 cc. indicating a mean 119% cere- 
bral glucose utilization. After reserpine 
the mean value of cerebral glucose 
utilization was reduced to 75% with 
mean arterial blood glucose increasing 
from 90 to 98 mg. per 100 cc. It is 
possible but unlikely that further work 
will indicate that the brain, ordinarily 
an obligatory glucose utilizer, is unable 
to extract glucose after reserpine. Our 
preliminary findings using a technique 
which gives an average value per unit 
ot brain tissue for the entire brain 


*This study was supported in part by research grants from Ciba Pharmaceutical Products, 
Inc., and the National Heart Institute (H-361-C4) U. S. Public Health Service. 
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hydroergocornine, protoveratrine, hy unconditioned stimulus (shock). High 
| { hexamethonium on cer er doses of chlorpromazine were found 
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rbohvdrate metabolism Chlorpromazine blocked apomorphine 
Some Pharmacological Actions of induced emesis in ck Oral doses of 


Chlorpromazine. Leonarp Cook, Pu.D 9 32 and 5 mog./ke. completely abol ( 
1) p rtment of Pharmacology. Smith ished the emetic response in lO, 50 
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rostratin 1OSeS and secobarbital mation effect in all instances High 
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